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1-SO-01 Quantitative analysis of
innate fear responses in mice using
respiratory wave monitoring
Takahiro Katsumata, Kazuki Tainaka, Hiroki R. Ueda
Dept. of Syst. Pharmacol., Grad. Sch. of Med., The Univ. of Tokyo
Fear, an emotion centered around amygdala, is composed of
innate and learned fear. Innate fear responses are quite sub-
tle compared to another, and the study is struggling with
quantitative analysis methods. Exposing rodents to certain
odor leads to acute innate fear responses. Lately, 2 methyl 2
thiazoline(2MT) has been reported as a powerful innate fear
inducer. Innate fear responses cause remarkable behavioral
and physiological changes. The behavioral aspect is freezing
via periventricular gray matter excitation. The another side
of the response is under control of the hypothalamic pitui-
tary adrenal(HPA) axis. HPA axis activation give rise to the
change in body temperature, heart rate, and blood pressure.
A gold standard for innate fear evaluation is to measure the
time of the freezing behavior. Unsurprisingly, given “freez-
ing” is immovable state, sleeping and resting interfere with
the evaluation of the pure fear response. This problem could
be solved by focusing on the physiological aspects of the fear
responses. Here we show a novel quantitative evaluation
methods for 2MT induced innate fear in mice using respira-
tory wave monitoring, and the unique “apnea” like respira-
tion pattern, which may contribute to hiding from the preda-
tor.
1-SO-03 Arcadlin/protocadherin 8
modulates anti anxiety effect of
fluoxetine
Naoto Uchimura 1, Risako Harada 1, Yuki Shin 1,
Mai Ito 1, Kazuyoshi Kousaka 1, Kanato Yamagata 2,
Takako Takemiya 3, Eddy De Robertis 4,
Hidekazu Tanaka 1
1 Pharmacol. lab., Dept. Medsci., Ritsumeikan Univ. Sch. Lifesci., 2Dept. Brain Dev
＆ Neural Regen Plasticity Prj., Tokyo Metropol Inst Med Sci., 3 Tokyo Women’s
Med Univ., 4Dept. Biol Chem., UCLA.
Fluoxetine extinguishes depression and anxiety, as well as in-
creases dendritic spine density in hippocampal neurons. Ar-
cadlin (Acad) is induced by activity in hippocampal neurons,
and reduces spine density. Here, we show that Arcadlin is in-
duced by chronic fluoxetine treatment. We also investigate
the relationship between Arcadlin overexpression and anxi-
ety related behaviors upon fluoxetine treatment. Fluoxetine
was administered toacad+/ and acad / mice for 18 days
daily (i.p.) followed by behavioral studies. Fluoxetine in-
duced behavioral traits were not different between acad+/
and acad / mice in tail suspension test and elevated plus
maze test. In open field test the entry frequency and staying
duration within center zone was enhanced by fluoxetine in
acad / mice but not in acad+/ mice. The data suggest that
the overexpressed Arcadlin modulates the anti anxiety effect
of fluoxetine. Taking the spine pruning activity of Arcadlin
into account, the hypothesis that fluoxetine treatment in-
creases spine density, which in turn causes anti anxiety ef-
fect is plausible. In this model, induced Arcadlin normalizes
the excess spines ; the disruption of arcadlin may result in
the overproduction of spines, which in turn might enhance
the less anxious behavior.S11-SO-02 Valproic acid induced
autism like behaviors is improved by
oxytocin in rats
Kazuya Matsuo, Yasushi Yabuki, Kohji Fukunaga
Dept. Pharmacol., Graduate School of Pharmaceutical Sciences, Tohoku Univ.
Autism spectrum disorders are characterized by cognitive
dysfunction, impaired social behaviors. Indeed, the maternal
exposure to valproic acid (VPA) increases the risk of child-
hood autism spectrum disorders. We recently reported that
VPA induced autism like behaviors is improved by mela-
tonin treatment in rats (J Pineal Res. 2014 ; 56 : 1 11). There-
fore we tested whether the impaired social behaviors of the
maternal VPA exposed rats are improved by chronic in-
tranasal administration of oxytocin. Oxytocin (12μg/kg, i.n.)
was administrated for 2 weeks in 3 weeks old male rats
whose were maternally exposed to VPA (600mg/kg, p.o.).
The oxytocin administration rescued impaired social behav-
iors in VPA exposed rats. The oxytocin treatment also im-
proved the impaired cognitive dysfunction in the autism rats.
Moreover, the oxytocin treatment significantly restored the
reduction of parvalbumin (PV) positive neuron number in the
hippocampus, basolateral amygdala and medial prefrontal
cortex. Taken together, the chronic intranasal administration
of oxytocin rescues both impaired social behaviors and cogni-
tive dysfunction in VPA induced autism rats.
1-SO-04 The role of central
glutamatergic functions in the enhanced
fear memory in streptozotocin induced
diabetic mice
Shogo Yamamoto, Hiroko Ikeda, Junzo Kamei
Dept. Pathophysiol. Ther., Hoshi Univ. Sch. Pharm. Pharmaceut. Sci.
Previous reports raise the possibility that diabetes affects not
only peripheral nervous system but also central nervous sys-
tem. We have recently reported that fear memory is en-
hanced in streptozotocin (STZ) induced diabetic mice. The
present study investigated the role of glutamatergic func-
tions in the enhanced fear memory in STZ induced diabetic
mice. The injection of AMPA receptor agonist AMPA (40 ng,
i.c.v.) enhanced fear memory, which was inhibited by AMPA
receptor antagonist NBQX (800 ng, i.c.v.). These results sug-
gest that the activation of central glutamatergic function en-
hances fear memory. Since, the glutamatergic functions in
the amygdala and the hippocampus are reported to regulate
fear memory, we examined the glutamatergic functions in
these brain areas in STZ induced diabetic mice. The levels
of glutamine and glutamic acid in both the amygdala and the
hippocampus were higher in STZ induced diabetic mice.
The injection of NBQX (40 ng/side) into the amygdala and the
hippocampus inhibited the increase of freezing in STZ in-
duced diabetic mice. These results suggest that the glutama-
tergic functions in the amygdala and the hippocampus are in-
creased in diabetes, which enhances fear memory.36
1-SO-05 Generation of GIRK2
conditional KO mouse and their
depression related behavioral analysis
Ikutaro Honda 1, Kimi Araki 2, Sigeru Noguchi 3,
Toshikuni Sasaoka 4, Sokichi Honda 1,
Daiki Takahashi 1, Fumio Soeda 1, Shogo Misumi 1,
Ken ichi Yamamura 5, Kazuo Takahama 6,7
1Dept. Env. Mol. Health Sci. Grad. Sch. Pharm. Sci., Kumamoto Univ., 2 Inst. of
Resource Develop. and Analysis, Kumamoto Univ., 3 Kanagawa Academy of Sci.
and Technology, 4 Brain Research Inst. Niigata Univ., 5 Inst. of Resource Develop.
and Analysis, Kumamoto Univ., 6 Res. Inst. for Drug Discovery, Sch. of Pharm.
Kumamoto Univ., 7 Kumamoto Health. Sci., Univ
We previous reported that tipepidine (TP) possessing a G pro-
tein coupled inwardly rectifying potassium (GIRK) channel cur-
rents inhibiting action improved depression like behavior in ro-
dents. Several lines of evidence suggest that such ameliorating
actions may be caused through inhibitory action on GIRK chan-
nels coupled to dopamine receptors in the brain. In order to ana-
lyze function of GIRK channel in depression related behaviors,
we established Girk2/Kcnj6 conditional knockout mice
(Girk2 floxed/floxed). We used two cre driver lines, dopamine trans-
porter cre [Tg(DAT Cre)] and nestin cre [Tg(Nes Cre)], and
produced Girk2 floxed/floxed ; Tg(DAT Cre) (hereafter, GIRK2DATKO)
and Girk2 floxed/floxed ; Tg(Nes Cre) (hereafter, GIRK2nesKO) mice.
GIRK2DATKO and GIRK2nesKO mice do not show any visibly ab-
normal phenotype. Their locomotor activity was comparative to
that of control mice in open field test. Next, we carried out forced
swimming test (FST) to assess depression related behavior.
GIRK2DATKO and GIRK2nesKO mice significantly decreased immo-
bility time in the FST as well as effect of TP. These results sug-
gest that the antidepressant like effect of antitussives such as TP
may be caused through the inhibitory actions on GIRK channel.
1-SO-07 Astrocytic purinergic
signaling controls neuronal networks in
the primary somatosensory cortex
Keita Kubota 1, Keisuke Shibata 1, Kei Eto 2,
Hiroyuki Inada 2, Tatsuya Ishikawa 2,3,
Kenta Takanashi 1, Eiji Shigetomi 1,
Youichi Shinozaki 1, Junichi Nabekura 2,
Schuichi Koizumi 1
1Dept. Neuropharmacol., Interdiscip. Grad. Sch. Med., Univ. Yamanashi, 2Div.
Homeostatic Development, NIPS, 3Div. Cell Biol. Neucrosci., Faculty Med. Sci.,
Univ. Fukui
Astrocytes control several brain functions including excit-
ability and morphology of neurons. We previously showed
that an increase in Ca2+ excitability in astrocytes in the pri-
mary somatosensory cortex (S1) is a main cause of synaptic
remodeling in a model of neuropathic pain in mice. Here, we
show that extracellular ATP in S1 is a trigger for astrocyte
mediated synaptic remodeling in S1. We used a neuropathic
pain model (Seltzer) for the experiments. We found that ex-
tracellular ATP in the contra lateral side of S1 was in-
creased immediately after peripheral sciatic nerve ligation.
This ATP could be a trigger for the subsequent astrocyte
mediated synaptic remodeling, because injection of ATP into
S1 region of naive mice resulted in (1) an increase in Ca2+ ex-
citability in astrocytes and (2) synaptic remodeling in S1.
Pharmacological analysis revealed that the responsible re-
ceptor was adenosine A2a receptors. These findings suggest
that changes in peripheral inputs would cause the increase in
extracellular ATP in S1, which is metabolized into adenosine
and then could be a sufficient event to induce synaptic remod-
eling in S1 and possibly neuropathic pain.S11-SO-06 Expression of MHCI in
astrocytes impairs sociability and
cognition
Akira Sobue 1, Norimichi Itoh 1, Kazuhiro Hada 1,
Akira Nakajima 1, Taku Nagai 1,
Toshitaka Nabeshima 2, Kiyofumi Yamada 1
1Dept. Neuropsychopharmacol. Hosp Pharm, Nagoya Univ. Grad. Sch. Med.,
2Nabeshima Laboratory, Faculty of Pharmacy, Meijo Univ.
Genome wide association studies have implicated the major
histocompatibility complex (MHC) gene region on chromo-
some 6 in schizophrenia. While recent studies have suggested
a role for MHC class I (MHCI) genes in neurodevelopment
and synaptic plasticity, the etiologic function in schizophre-
nia and other neurodevelopmental disorders remains ob-
scure. We have previously reported that polyI : C treatment
in neonatal mice affects the neurodevelopment, leading to the
development of schizophrenia like behaviors in adulthood.
Neonatal polyI : C treatment in mice increased the mRNA
levels of MHCI such as H2 K and H2 D in the prefrontal cor-
tex (PFC). The in vitro experiments indicated that astrocytes
are the primary target cells for polyI : C and the astroglial
MHCI/H 2D and its truncated form (sMHCI/H 2D) are se-
creted in exosomes. To investigate the role of MHCI in astro-
cytes, MHCI/H 2D or sMHCI/H 2D was expressed in the
PFC of mice by using AAV vector under the control of GFAP
promoter. Mice that had expressed MHCI or sMHCI in the
mPFC exhibited impairments in the social interaction and
novel object recognition tests. These results suggest that ex-
pression of MHCI/H 2D in astrocytes impairs social and cog-
nitive behaviors in mice, possibly through astrocyte neuron
interaction.
1-SO-08 Differential mechanisms of
Schwann cells impairment depending
on classes of anti cancer agents
participate in the chemotherapy
induced peripheral neuropathy
pathogenesis
Yui Nakazato 1,2, Satoshi Imai 1, Madoka Koyanagi 1,
Azimi Ziauddin 2, Atsushi Yonezawa 1,
Tomohiro Omura 1, Shunsaku Nakagawa 1,
Shuji Kaneko 2, Takayuki Nakagawa 1,
Kazuo Matsubara 1
1Dept. Clinical Pharmacol.＆ Therap., Kyoto Univ. Hosp., 2Dept. Mol.
Pharmacol., Grad. Sch. Pharm. Sci., Kyoto Univ.
Taxanes or platinum derivatives are effective first line chemothera-
peutic agents with the dose limiting side effect of chemotherapy in-
duced peripheral neuropathy (CIPN). However, the mechanisms under-
lying the pathogenesis of CIPN remain unclear. In order to understand
its mechanisms, we evaluated the direct effects of anti cancer agents
on primary Schwann cells (SCs) from rat sciatic nerves. The treatment
with either cisplatin (1 μM) or oxaliplatin (3 μM) to SCs induced cell tox-
icity accompanied with mitochondrial dysfunction. On the contrary, the
treatment with paclitaxel (0.01 μM) to SCs reverted to immature state
accompanied with its bipolar process retraction. After the washout of
paclitaxel, immature SCs differentiated into mature state. The same
treatment with each drug did not show any effect on primary cultured
dorsal root ganglia neurons, whereas cell numbers and its dendritic
trees decreased after the treatment with paclitaxel, cisplatin or ox-
aliplatin at higher concentration. These phenomena can explain differ-
ent mechanisms of CIPN depending on classes of anti cancer agents,
and may closely related to the early step of the development of CIPN.37
1-SO-09 A role of spinal astrocytic
connexin43 in maintenance of
neuropathic pain
Shiori Fujii, Norimitsu Morioka, FangFang Zhang,
Kazue Nakashima, Yoshihiro Nakata
Dept. Pharmacol., Hiroshima Univ. Grad. Sch. Biomed. Health Sci.
Connexin 43 (Cx43) is mainly expressed in astrocytes in spi-
nal dorsal horn, and contributes to synaptic neurotransmis-
sion. Although we have previously shown that the downregu-
lation of spinal astrocytic Cx43 could be associated with main-
tenance of neuropathic pain, what mechanisms might be in-
volved in these responses are not yet determined. In the cur-
rent study, whether the downregulation of spinal astrocytic
Cx43 might affect glutamatergic neurotransmission was ex-
amined by using with Cx43 knockdown mice by siRNA trans-
fer. Cx43 siRNA induced mechanical allodynia was amelio-
rated with intrathecal injection of glutamate receptor antago-
nists MK801 and CNQX. Astrocytic expression of glutamate
transporter GLT 1 protein was markedly decreased in mice
injected with Cx43 siRNA. In addition, we found that treat-
ment of primary cultures of rat spinal astrocytes with Cx43
siRNA reduced the GLT 1 expression. Furthermore, the ex-
pression of GLT 1 mRNA was reduced treatment with Cx43
gap junction inhibitor carbenoxolone. In conclusion, the pre-
sent study demonstrates that enhancement of glutamatergic
neurotransmission through downregulation of GLT 1 expres-
sion could be important in Cx43 mediated neuropathic pain.
1-SO-11 Cerebral sodium glucose
transporter type 1 exacerbates the
development of cerebral ischemic
neuronal damage
Yui Yamazaki, Shinichi Harada, Shogo Tokuyama
Dept. Clinic. Pharm., Sch. Pharmaceu. Sci., Kobe Gakuin Univ.
Recently, we have reported that cerebral sodium glucose
transporter (SGLT) was involved in the post ischemic hyper-
glycemia induced exacerbation of the development of cere-
bral ischemic neuronal damage. Cortical SGLT 1, one of the
cerebral SGLT isoforms, is dramatically increased by focal
cerebral ischemia. In this study, we focused on the involve-
ment of cerebral SGLT 1 in the development of cerebral
ischemic neuronal damage. In the in vitro study, primary
cortical neurons were treated hydrogen peroxide (H2O2, 100
μM) and glucose (8.75 mM) to the cultures on 5 days after
seeding. An in vivo mouse model of focal cerebral ischemia
was generated using a middle cerebral artery occlusion
(MCAO). SGLT 1 knockdown cultured cell and mice were
made by SGLT 1 siRNA treatment. Concomitant treatment
with H2O2 and glucose induced decline of neuronal survival
rate was suppressed by SGLT 1 knockdown. The develop-
ments of infarction and behavioral abnormalities on day 3 af-
ter MCAO were ameliorated in cerebral SGLT 1 knockdown
mice. Therefore, we concluded that cerebral SGLT 1 may
exacerbate the development of cerebral ischemic neuronal
damage.S131-SO-10 The mechanisms of spinal
phosphorylation of protein kinase C in
the neuropathic pain of mice
Keiichiro Ishikura 1, Kazuhiko Kume 2,
Masahiro Ohsawa 2
1Dept. Neuropham., Fac. Pharmceu. Sci., Nagoya city Univ., 2Dept. Neuropharm.,
Grad. Sch. Pharmceu. Sci., Nagoya city Univ.
Several intracellular signaling molecules have been consid-
ered to participate in the development and maintenance of
nerve injury induced hyperalgesia and allodynia. Protein
kinase C (PKC) is involved in the hyperalgesia in neuropathic
pain. This study was investigated the mechanisms leading the
spinal PKCγ ; phosphorylation in the neuropathic pain model
of mice. Half of the sciatic nerve was partially ligated to in-
duce neuropathic pain. The mechanical hypersensitivity in
nerve injured group was partially attenuated by intrathecal
(i.t.) treatment with PKC inhibitor calphosthin C, while Rho
kinase inhibitor Y27632 attenuated the mechanical hypersen-
sitivity. The number of cell body expressing phosphorylated
PKCγ ; was significantly increased in the lamina II of ipsilat-
eral spinal dorsal horn of the nerve injured group. This in-
creased phosphorylation of PKCγ ; in the spinal dorsal horn
in nerve injured mice was attenuated by i.t. treatment with
Y27632, but not calphostin C, suggesting that Rho kinase acti-
vation might be involved in the phosphorylation of PKCγ ; .
These results suggest that the mechanical hyperalgesia in
nerve injured mice might be partially mediated by the
PKCγ ; phosphorylation that is mediated by the activation of
Rho kinase.
1-SO-12 YNT 185, a novel small
molecule orexin type 2 receptor agonist,
ameliorates narcolepsy cataplexy
symptoms in model mice
Hiromu Tominaga, Yoko Irukayama Tomobe,
Yasuhiro Ogawa, Yukiko Ishikawa, Naoto Hosokawa,
Shinobu Ambai, Yuki Kawabe, Syuntaro Uchida,
Tsuyoshi Saitoh, Ryo Nakajima, Hiroshi Nagase,
Masashi Yanagisawa
WPI IIIS, Tsukuba Univ
Narcolepsy cataplexy is a neurological disease characterized
by non REM and REM sleep related symptoms, such as ex-
cessive sleepiness and cataplexy, a symptom of sudden muscle
weakening. Narcolepsy cataplexy is caused by loss of orexin
signaling. Previous reports showed that ectopic expression of
a prepro orexin transgene in the brain or central administra-
tion of orexin A ameliorates narcoleptic symptoms in mice.
Orexin acts on two receptors, OX1R and OX2R, and studies
suggest that OX2R signaling is necessary and sufficient to in-
crease wakefulness and inhibit cataplexy. Therefore, OX2R
agonists are expected to be effective as a novel therapeutic
drug for narcolepsy cataplexy. We investigated the effects of
a novel OX2R selective agonist, YNT 185, in mice by EEG/
EMG recording. We found that central administration of
YNT 185 increased wakefulness in wild type mice and pre-
vented cataplexy in orexin null mice. These effects were not
seen in OX1R/OX2R double knockout mice. Moreover, pe-
ripheral (i.p.) administration of YNT 185 showed the same ef-
fect, indicating that YNT 185 passed through the blood brain
barrier. Our results suggest that OX2R agonists have the po-
tential as mechanistic therapy for narcolepsy cataplexy.8
1-SO-13 Effects of resveratrol on the
impairment of learning and memory in
mice after injection ofAβ25 35
Ayano Omi, Tomohiro Nomura, Daisuke Ibi,
Takayoshi Mamiya, Masayuki Hiramatsu
Dept.Chem.Pharmacol.,Fac.Pharm.,Meijo Univ
Resveratrol, a natural polyphenol, has been reported to show
antioxidant activity in aged mice as well as improve cognitive
impairment in a mouse model of Alzheimer’s disease (AD).
“Sirtuin”, known as an anti aging gene, is partially involved
in these effects of resveratrol, but the molecular mechanisms
by which resveratrol affects oxidative stress and brain func-
tions are poorly understood. Amyloid β peptide (Aβ) is
known as a causative peptide of AD. Rodents with intracere-
broventricular injection of Aβ25 35, an active fragment of
Aβ, are useful as an animal model of AD. Here, to investigate
the effect of resveratrol on the impairment of learning and
memory in Aβ25 35 injected mice, ddY mice were subcuta-
neously injected with resveratrol at a dose of 80 mg/kg 1 hr
after Aβ25 35 injection, and subjected to Y maze, novel ob-
ject recognition (NOR), and step down type passive avoid-
ance (SD) tests after 5 to 10 days after injections. Aβ25 35 in-
jection in mice impaired learning and memory in Y maze,
NOR, and SD tests, which was significantly ameliorated by
resveratrol, although resveratrol alone didn’t affect learning
and memory, suggesting that resveratrol has a preventive ef-
fect against neuronal damage following Aβ25 35 injection.
1-SO-15 Possible involvement of GSK
3β signaling in neurogenesis after
microsphere induced cerebral embolism
in rats
Keishi Kisoh 1, Hideki Hayashi 1, Mayumi Asada 1,
Tsuyoshi Ito 1, Miho Arai 1, Bo Yuan 1,
Kouichi Tanonaka 2, Norio Takagi 1
1Dept. Applied Biochemistry, Tokyo Univ. Pharm. Life Sci., 2Dept. Mol. Cell.
Pharmacol, Tokyo Univ. Pharm. Life Sci.
Neurogenesis in the brain is transiently promoted as one of
endogenous regenerative abilities after cerebral ischemia.
However, mechanisms of neurogenesis after cerebral ische-
mia remain to be fully clarified. The aim of this study is to
elucidate the mechanism of neurogenesis after cerebral ische-
mia. Cerebral ischemia was produced by the injection of mi-
crospheres into right hemisphere of the rat. We examined
cell proliferation and differentiation in dentate gyrus (DG) of
hippocampus on day 7 after microsphere induced cerebral
embolism (ME). Ki67 positive proliferated cells in ipsilateral
DG were increased compared to those in contralateral DG.
DCX, immature neural marker, and NeuroD, potential regu-
lator of neural differentiation, were also increased in these
cells. We next demonstrated that Akt/GSK 3β/β catenin sig-
naling, which is involved in neurogenesis, was promoted on
day 7 after ME. Although BDNF and IGF 1 are known to par-
ticipate in Akt/GSK 3β/β catenin signaling, levels of these
growth factors were significantly decreased. These results
suggest that ME induced cell proliferation and differentia-
tion are involved in Akt/GSK 3β/β catenin signaling, which
might not be activated by growth factors at this time point.S11-SO-14 Involvement of L lactate
reduction in the cognitive impairment of
diabetic mice
Junya Maruoka 1, Shinya Kato 1, Keiichiro Ishikura 1,
Kazuhiko Kume 2, Masahiro Ohsawa 2
1Dept. Neuropharm., Fac. Pharmceu. Sci., Nagoya city Univ., 2Dept.
Neuropharm., Grad. Sch. Pharmceu. Sci., Nagoya city Univ.
Diabetes mellitus is a risk factor for cognitive dysfunction.
Several investigations noted many factors are involved in dia-
betic cognitive impairment, but there are very few effective
curatives. Recent reports pointed out that the hippocampal
astrocyte neuron lactate shuttle (ANLS) is essential for the
memory formation. The present study investigated the ef-
fects of L lactate in the cognitive impairment of streptozoto-
cin induced diabetic mice. Diabetic mice exhibit cognitive
impairment in the novel object recognition test and reduced
long term potentiation (LTP) of synaptic strength in hip-
pocampus. These behavioral and electrophysiological
changes are improved by L lactate. Inhibition of monocar-
boxylate transporters that transport L lactate attenuated the
cognitive function in non diabetic mice, but not in diabetic
mice. The protein expression of lactate dehydrogenase (LDH)
5, which is mainly expressed in astrocytes, was decreased in
the hippocampus of diabetic mice. Application of isosafrole
that preferentially inhibits LDH5 attenuated the LTP forma-
tion in the hippocampus of non diabetic mice, but not diabetic
mice. These results suggest that the cognitive impairment in
diabetic mice might be caused by the dysfunction of ANLS in
the hippocampus.
1-SO-16 Development of new
technologies toward achieving
organism level systems biology in sleep
research.
Shoi Shi 1, Genshiro Sunagawa 2,
Maki Ukai Tadenuma 2, Kenta Sumiyama 2,
Hiroki R. Ueda 1,2
1Dept. Syst. Pharmacol., Grad. Sch. Med., The Univ. of Tokyo, 2 RIKEN QBiC
The identification of molecular networks at the system level
in mammals is accelerated by next generation mammalian
genetics without crossing, which requires both the efficient
production of whole body biallelic KO mice in a single gen-
eration and high performance phenotype analyses. Here we
show that the triple targeting of a single gene using the
CRISPR/Cas9 system achieves almost perfect KO efficiency
(96 100%). In addition, we developed a respiration based
fully automated non invasive system, the Snappy Sleep
Stager (SSS), for high performance (95.3% accuracy) sleep/
wake staging. Using the triple target CRISPR, pharmacol-
ogy, and SSS in combination, we reliably obtained sleep/wake
phenotypes in high throughput. By using this system to com-
prehensively analyze all of the NMDA receptor family mem-
bers, we found Nr3a as a short sleeper gene, which is veri-
fied by an independent set of triple target CRISPR. These
results demonstrate the application of mammalian reverse
genetics without crossing to organism level systems biology
in sleep research.39
1-SO-17 Pharmacological analysis of
sleep consolidation mechanisms in
mammals
Qianhui Zhang 1, Hiroko Yukinaga 2, Dimitri Perrin 2,3,
Kazuki Tainaka 1, Hiroki R. Ueda 1,2
1Dept. Syst. Pharmacol., Grad. Sch. Med., The Univ. of Tokyo, 2 Laboratory for
Synthetic Biology, RIKEN Quantitative Biology Center, 3 Sch. of EECS, Science
and Engineering Faculty, QUT, Brisbane, Australia
Sleep consolidation disturbance occur in several psychiatric
disorders. For example, major depressive disorder patients
sometimes suffer from sleep fragmentation and it severely
ruins patients’ quality of life. Although there are many re-
searches about sleep controlling regions or neurons in mam-
malian brains, sleep consolidation mechanisms still remain
unclear. We have pharmacologically induced sleep consolida-
tion disturbance (fragmentation or long duration of sleep/
wake) in mice and used “Snappy Sleep Stager (SSS)” method
to measure mice natural sleep/wake status noninvasively by
respiratory waveform analysis. We have quantitatively
evaluated sleep consolidation by calculating the transition
probability that a wake/sleep state will switch to the other
one. After that we did time course sampling over a day with
drug administration and immunostaining of neural excitation
markers c Fos or Arc for these mice brains’ slices, or CUBIC
for Arc dVenus transgenic mice. (CUBIC is a whole brain
clearing and imaging method enables rapid analyzing of mul-
tiple brains with single cell resolution by using light sheet
fluorescent microscopy.) From these experiments, we expect
to reveal sleep consolidation controlling mechanisms in mam-
mals.
1-SO-19 Development of a genetically
targetable small molecule probe for
visualizing subcellular calcium signaling
Kohei Matsui, Daisuke Asanuma, Hirokazu Sakamoto,
Shigeyuki Namiki, Kenzo Hirose
Dept. Neurobiol., Grad. Sch. of Med., Tokyo Univ.
Development of a genetically targetable small molecule
probe for visualizing subcellular calcium signalingLocal cal-
cium signaling is thought to be an important regulator of neu-
rotransmission. Genetically encoded calcium indicators
(GECIs) have been widely used as a tool for visualizing of cal-
cium signaling in subcellular regions. However, GECIs are
often suffered from slow kinetics of Ca2+ sensing, e.g. when
used for visualizing physiologically fast signaling at syn-
apses. To overcome this limitation, we developed a geneti-
cally targetable small molecule calcium probe which can be
used with HaloTag labeling technique. Small molecule
probes usually have various advantages such as fast kinetics
of Ca2+ sensing and high photostability. Using HEK293T cells,
we confirmed that our developed probe specifically labels
HaloTag proteins expressed in subcellular regions and shows
Ca2+ dependent fluorescence response. The probe also visual-
ized Ca2+ responses in cultured hippocampal neurons upon
electrical stimulations. We anticipate that our genetically tar-
getable probe will contribute to investigating subcellular cal-
cium signaling.S141-SO-18 Functional analyses of
heteromeric Ca2+ activated Cl channel
formed byTMEM16A andTMEM16B
Yumiko Hagihara, Hisao Yamamura,
Kaori Nishimura, Yoshiaki Suzuki, Yuji Imaizumi
Dept. Mol. Cell. Pharmacol., Grad. Sch. Pharmaceut. Sci, Nagoya City Univ.
Ca2+ activated Cl (ClCa) channels play substantial roles in
physiological processes including epithelial secretion, neuro-
nal excitability, smooth muscle contraction, etc. TMEM16A
and TMEM16B have been recently identified as endogenous
ClCa channels. Here, we examined whether TMEM16A and
TMEM16B formed a heteromeric ClCa channel in HEK293
cells. TMEM16A mediated ClCa currents had high Ca2+ sensi-
tivity (~0.3 μM) and slow electrophysiological kinetics (τact=
300 ms and τdeact=150 ms). In contrast, TMEM16B mediated
ClCa currents had lower Ca2+ sensitivity (>1 μM) and faster ki-
netics (τact=20 ms and τdeact<10 ms). In TMEM16A/B co trans-
fected cells, the parameters represented intermediate values
between those obtained in TMEM16A and TMEM16B cells.
FRET analyses based on the acceptor photobleaching method
using TIRF microscopy revealed that approximately 50% of
TMEM16A particles were co localized with TMEM16B par-
ticles. Moreover, the bimolecular fluorescence complementa-
tion (BiFC) assay demonstrated that TMEM16A directly in-
teracted with TMEM16B. These results suggest that TMEM
16A and TMEM16B can form a heteromeric ClCa channel and
may support the diverse physiological characteristics of ClCa
currents in cells expressing both proteins.
1-SO-20 Reactive sulfur species
inactivate Ca2+/calmodulin dependent
protein kinase II through its S
sulfhydration
Shoma Araki, Tsuyoshi Takata, Yukihiro Tsuchiya,
Yasuo Watanabe
Dept. Pharmacol., Showa Pharmaceutical Univ.
We previously reported that nitric oxide inhibits Ca2+/
calmodulin dependent protein kinase II (CaMKII) activity
through its S nitrosylation of Cys6 with an ATP competitive
fashion. Reactive sulfur species (RSSs), such as cysteine hy-
dropersulfides modulate specific enzymes activities through
their S sulfhydration of protein Cys residues. Recent reports
indicate the coordination of S sulfhydration and S nitrosyla-
tion of the same protein in mammalian cells. In this study, we
show that RSSs regulate CaMKII activity through its S sulf-
hydration. In vitro incubation of CaMKII with Na2S4, a reac-
tive sulfur donor, resulted in a dose dependent inactivation
of the enzyme activity. Addition of DTT, a small molecule re-
ducing reagent, completely reversed this inhibition. A kinetic
analysis data indicates that the inhibition of CaMKII is com-
petitive with ATP. A modified biotin switch assay in COS7
cells expressing CaMKII indicates that CaMKII is S sulfhy-
drated by Na2S4 treatment. In summary, reactive sulfur and
NO modify CaMKII to induce S sulfhydration and S nitro-
sylation, respectively with a same inhibition mechanism.0
1-SO-21 The impact of uremic toxin on
hepcidin regulation
Hirofumi Hamano 1,4, Yasumasa Ikeda 1,
Hiroaki Watanabe 3, Akiho Satoh 2, Keisuke Oshima 1,
Yuya Horinouchi 1,4, Yuki Izawa Ishizawa 1,
Yoshitaka Kihira 1, Keisuke Ishizawa 3,4,
Koichiro Tsuchiya 2, Toshiaki Tamaki 1
1Dept. Pharmacol, Inst. Biomed. Sci., Tokushima Univ. Grad. Sch., 2Dept. Med.
Pharmacol., Inst. Biomed. Sci., Tokushima Univ. Grad. Sch., 3Dept. Clin. Pharm.,
Inst. Biomed. Sci., Tokushima Univ. Grad. Sch., 4Dept. Pharm., Tokushima Univ.
Hosp.
Background : Hepcidin, a secreted hormone derived from he-
patocytes, is a key regulator of body iron metabolism. Recent
studies have shown the relationship between hepcidin and vari-
ous diseases including chronic kidney disease (CKD). Hepcidin
is generally elevated in CKD, which might participate in the
dysregulation of iron metabolism in CKD. Meanwhile, uremic
toxin is also elevated in the progression of CKD. However, the
impact of uremic toxin on hepcidin regulation in CKD has re-
mained unclear. In the present study, we investigated the in-
volvement of urine toxin on hepcidin expression.
Methods and Results : Adenine induced CKD mice showed in-
creased hepatic hepcidin expression, and it was diminished by
a uremic toxin adsorbent drug. Hepcidin expression was also
increased in liver of mice with treatment of indoxyl sulfate (IS),
a uremic toxin. In in vitro experiments by using HepG2 cells, IS
increased hepcidin expression in a dose dependent manner. IS
induced to translocate aryl hydrocarbon receptor (AhR), a re-
ceptor of IS, to nucleus from cytosol, and IS induced hepcidin
expression was inhibited by silencing of AhR expression.
Conclusion : Uremic toxin is suggested to play an important
role in hepcidin regulation.
1-SO-23 Regulation of prolactin like
peptide 2c3 by the NAD+ dependent
deacetylase SIRT1 in mouse embryonic
fibroblasts
Naohiro Ueda 1, Kouhei Horimoto 1,2, Ryusuke Hosoda 1,
Atsushi Kuno 1, Toshiharu Yamashita 2,
Yoshiyuki Horio 1
1Dept. Pharmacol., Sapporo Medical Univ. Sch. Med., 2Dept. Dermatol., Sapporo
Medical Univ. Sch. Med.
SIRT1, an NAD+ dependent deacetylase, is a homologue of
Sir2, overexpression of which induces yeast longevity. How-
ever, it remains unclear whether SIRT1 regulates cellular
aging and lifespan.
Mouse embryonic fibroblasts (MEFs) were isolated and cul-
tured using a 3T3 method. After the eighth passage (p8),
MEFs entered senescence and showed high expression levels
of p16 and p19. SIRT1 mRNA and protein levels were re-
markably reduced in old MEFs at p8 compared with young
MEFs at p2. Immunostaining showed that SIRT1 mainly lo-
calized in nuclei of MEFs at p2, whereas cells at p8 expressed
SIRT1 in the cytoplasm. DNA microarray analyses showed
that prolactin like peptide 2c3 (Prl2c3) was upregulated in
MEFs at p8 and SIRT1 knockdown (KD) C2C12 cells. Prl2c3
mRNA level measured by qPCR was increased by 15 fold at
MEFs at p8. Prl2c3 protein level also increased at p8. SIRT1
KD in MEFs at p2 resulted in 3.5 fold increase in Prl2c3
mRNA level, which was associated with upregulation of p19
and p21.
In conclusion, cytoplasmic expression and the down regula-
tion of SIRT1 in aged MEFs increased Prl2c3 level that might
link to replicative senescence in MEFs.S11-SO-22 The inhibitory mechanism of
cyst formation by Runx3
Yui Tei, Takashi Fujita
Mol. Toxicol., Lab, Ritumeikan, Univ
Inhibitor of vasopressin receptor (V2R) coupled with
adenylate cyclase, tolvaptan, is used in clinical against autoso-
mal dominant polycystic kidney disease (ADPKD). Past stud-
ies in Runx family proteins demonstrated the anti tumor ac-
tivity of Runx3 in epithelial tissues. Between 45% and 60% of
human gastric cancer cells do not significantly express Runx
3 due to hemizygous deletion and hypermethylation of the
Runx3 promoter region. Here, we analyzed the mechanisms
of Runx dependent anti cystic activity in madin& darby ca-
nine kidney cells (MDCK). Subsequently I verified associa-
tion between Runx and candidates as target genes by mi-
croarray analysis. Runx3 inhibited cyst formation, due to de-
creased activity of cAMP PKA signaling. cAMP analogue or
PDE inhibitor augmented cyst formation and H89 a PKA in-
hibitor blocked augmented CRE activity and cystgenesis in
dominant negative Runx cells. Runx family proteins nega-
tively regulate MDCK cyst formation by inhibiting cAMP
PKA signaling. These results might propose new therapeutic
strategy for ADPKD.
1-SO-24 Effect of endotoxin on
inflammasome related molecules in
trophoblasts from human term placenta
Wakana Ohneda 1, Kazuhiro Tamura 1,
Mikihiro Yoshie 1, Gen Ishikawa 2, Naoko Kuwabara 1,
Eiichi Tachikawa 1
1Dept. Endocrine＆ Neural Pharmacol., Tokyo Univ. of Pharmacy＆ Life Sciences,
2Division of Reprod. Med., Perinatol and Gynecol Oncology, Nippon Medical
School
The trophoblast produces pro inflammatory cytokines and
chemokines through the Toll like receptors (TLRs). Changes
in the expression of TLRs may be associated with preterm la-
bor. To explore the pathophysiological significance of inflam-
masome in the placenta, the expression of inflammasome re-
lated molecules was compared with macrophages and effect
of endotoxin was tested. Isolated trophoblasts from term pla-
centae were cultured with LPS. The expression of the inflam-
masome components was assessed using quantitative real
time RT PCR. The activation of caspase 1 was evaluated by
western blot. The levels of NLRP3 and caspase 1 expression
were approximately one thirds compared with a macrophage
cell line U937, but were significantly elevated in response to
LPS. Dibutyryl cAMP which induces the differentiation de-
creased NLRP 3 expression, IL 1β and caspase 1. LPS acti-
vated caspase 1 and stimulated the expression of a tro-
phoblastic acute phase protein, α1 antitrypsin. These findings
indicated that the inflammasome TLR4/NLRP3/caspase 1
pathway may be functional particularly in undifferentiated
trophoblasts, supporting the notion the involvement in pla-
cental inflammation such as infection associated pregnancy
complication, like preterm labor.41
1-SO-25 Withdrawal
1-SO-27 Critical role of lung
macrophage derived NPY in the
pathogenesis of influenza virus infection
Masahiro Gando 1, Seiki Fujiwara 1, Misako Higashiya 1,
Dennis Lex 1, Keiji Kuba 2, Yumiko Imai 1
1Dept. Biol. Informat.＆ Exp. Therap., Akita Univ. Grad. Sch. Med., 2Dept.
Biochem.＆Metab. Sci., Akita Univ. Grad. Sch. Med.
Sympathetic nervous system releases neurotransmitters in-
cluding catecholamines and co transmitter neuropeptide Y
(NPY) that is a 36 aa neuropeptide. On the other hand, the
immune cells (e.g. macrophages) have shown to express NPY
receptors such as Y1R. Also, phagocytes have been shown ca-
pable of production of catecholamines, which enhance pulmo-
nary inflammation (Flierl MA et al. Nature 2007). However, it
remains unknown the origin and the functional role of pulmo-
nary NPY in the pathogenesis of influenza virus infection.
We found NPY expressions were increased in lungs during
the time course of influenza virus infection in mice, which
were mainly localized to lung macrophages. Deletion of NPY
or macrophage specific Y1R improved the pathology of influ-
enza virus infection, which was characterized by a suppres-
sion of virus titers and proinflammatory cytokine levels in
lungs. In addition, sympathectomy did not affect the produc-
tion of macrophage derived NPY or severity of influenza vi-
rus mediated lung pathology. These data suggest a critical
role of lung macrophage derived NPY in the pathogenesis of
influenza virus infection. Thus, pulmonary NPY and Y1R
axis could be a therapeutic target for influenza virus medi-
ated pulmonary inflammation.S11-SO-26 Neutrophil recruitment is
critical for 2,4,6 trinitrochlorobenzene
challenge induced ear swelling in
mouse
Yuka Inoue 1, Ken Sato 2, Kazutaka Mandokoro 1,
Yuki Kai 2, Kenjiro Matsumoto 3, Shinichi Kato 3,
Yoshinori Kato 4, Fumiaki Sato 2, Tetsuro Yumoto 2,
Minoru Narita 1, Hiroyasu Sakai 2
1Dept. Pharmacol., Hoshi Univ., Tokyo, Japan, 2Dept. Anal. Pathophysiol., Hoshi
Univ., Tokyo, Japan, 3Div. Pathol. Sci., Dept. Pharmacol. Exp. Ther., Kyoto Pharm.
Univ., Kyoto, Japan, 4 L StaR, Hoshi Univ., Tokyo, Japan
The allergic contact dermatitis (ACD) model involving repeated
application of hapten is used as a tool to assess dermatitis, as char-
acterized by thickening. We recently suggested that 2,4,6 trinitro-
chlorobenzene (TNCB) induced swelling was inhibited by cur-
cumin. In preliminary study, we investigated the effect of cur-
cumin on TNCB challenge induced gene expression with DNA
chip array. Various gene expressions were increased by TNCB
challenge. Among them, the gene expression of CXCL2 and CXCL
5, which have neutrophil activating and neutrophil chemoattract-
ing properties, was decreased by curcumin. We therefore exam-
ined role of neutrophil in TNCB challenge induced ear swelling.
Myeloperoxidase (MPO) activity in the ear was markedly in-
creased by the TNCB challenge based on the results of in vivo im-
aging analysis. We also investigated the effect of a CXCR2 antago-
nist, SB225002 on the TNCB challenge induced ear swelling. SB
225002 attenuated the TNCB challenge induced ear swelling. Un-
der the present conditions, the TNCB challenge induced augmen-
tation of MPO activity was recovered by SB225002. These find-
ings provide evidence that neutrophil recruitment contributes to
the pathophysiology of cutaneous swelling in ACD.
1-SO-28 Role of histamine H4 receptor
in pruritus; investigations by
imiquimod induced psoriatic mouse
model
Misako Takei 1, Nobuo Oishi 1, Katsunori Yamaura 2,
Seiji Onuma 1, Naotomo Kambe 3, Hiromi Sato 1,
Akihiro Hisaka 1
1Dept. Clin Pharmacol., Chiba Univ. Grad Sch. Ph., 2 Ctr. Soc Pharm and Pharm
Care Sci, Fac Pharm, Keio Univ. Ph, 3Dept. Dermatol., Kansai Medical Univ. Med.
[INTRODUCTION] Histamine, an important immunomodula-
tory mediator, is released at high levels in the skin of inflam-
matory dermatosis. Previously, we showed that histamine H4
receptor (H4R) was involved in the development of pruritus,
and its antagonists exhibited an inhibitory effect on the pruri-
tus induced by atopic dermatitis. Psoriasis is a common in-
flammatory skin disease, and the patients frequently suffer
from pruritus. The patients often exacerbate own psoriatic
skin disorder by scratching, and this problem is known as
Koebner phenomenon. In this study, we examined roles of H4
R in pruritus by using imiquimod (IMQ) induced psoriasis
mice with or without H4R knockout. [METHOD] Scratching
behavior was measured by SCLABAⓇ Real system (Noveltec
Inc., Tokyo, Japan) at both daytime and nighttime. [RE-
SULTS & DISCUSSION] The scratching counts significantly
increased in IMQ induced psoriasis mice. The H4R antago-
nist didn’t show any suppressive effects on the counts. More-
over, scratching behavior was induced by IMQ in the H4R
knockout mice as much as the wild type mice. These results
suggested that the H4R may not be involved in the develop-
ment of psoriatic pruritus.42
1-SO-29 Regulation of mast cell
degranulation by purinergic signaling
Kazuki Yoshida, Masaaki Ito, Isao Matsuoka
Laboratory of Pharmacology, Faculty of Pharmacy, Takasaki University of Health
and Welfare
Mast cells (MCs) play critical role in allergic diseases. Al-
though purinergic signaling is implicated in the regulation of
various immune responses, its role in MC function is not fully
understood. In this study, we investigated regulatory role of
purinergic signaling in MC functions using mouse bone mar-
row derived mast cells (BMMCs). BMMCs expressed various
functional P2 receptors, including P2X4 and P2X7 receptors.
Stimulations of these receptors were involved in the regula-
tion of degranulation of BMMCs. Thus, P2X7 receptor activa-
tion induced degranulation of BMMCs directly. Although ac-
tivation of P2X4 receptor did not by itself cause degranula-
tion, it markedly potentiated the antigen induced Fcε RI de-
pendent degranulation. In addition, ATP synergistically aug-
mented the degranulation induced by stimulation of adeno-
sine A3 receptor. Since BMMCs highly expressed ecto nu-
cleotidase CD39, but not CD73, BMMCs themselves did not
convert ATP to adenosine. However, in the presence of CD73
expressing cells, stimulation of BMMCs with ATP caused
marked degranulation in a manner dependent upon adenosine
formation. These results suggest that purinergic signaling
plays important role in the regulation of MC functions though
various mechanisms by activation of different receptors.
1-SO-31 Hepatic suppression of GRK2
expression improve the endothelial
dysfunction in diabetes
Mari Hida, Kumiko Taguchi, Mami Hasegawa,
Haruka Narimatsu, Takayuki Matsumoto,
Tsuneo Kobayashi
Dept. Physiol. and Morphol., Inst. Med. Chem., Hoshi Univ.
Hyperglycemia and insulin resistance, the hallmark of diabe-
tes mellitus, are major risk factors for endothelial dysfunc-
tion and vascular complication. Recent studies demonstrate
elevated G protein coupled receptor kinase 2 (GRK2) are as-
sociated with endothelial dysfunction during diabetes. How-
ever, its mechanism remains unclear. Hence, to ascertain the
interaction between hyperglycemia/insulin resistance and
GRK2 in the development of vascular dysfunction, we had
down regulated GRK2 expression by delivering GRK2 speci-
fric small interfering RNA (siRNA) in type 2 diabetic mice.
GRK2 expression in liver was elevated in diabetic mice. GRK
2 silencing in liver from diabetic mice normalized plasma
glucose and insulin levels. GRK2 silenced diabetic mice were
improved glucose tolerance and insulin resistance. The im-
paired relaxation responses to insulin via Akt/eNOS pathway
in diabetic aortas were improved by GRK2 silencing in liver.
We showed for the first time the normalization of GRK2 ex-
pression in liver rapidly reversed glucose and insulin levels
and restored the insulin induced endothelial dysfunction via




Yuko Ono 1,2, Junko Kimura 1, Kazuho Sakamoto 1
1Dept. Pharmacol., Fukushima Med Univ. Sch. Med, 2Dept. Emergency Med.,
Fukushima Med Univ. Sch. Med
Sepsis is a major healthcare concern worldwide and an im-
portant cause of inflammatory muscle cachexia. However,
the mechanisms involved in this pathogenesis have not been
well defined. Myogenic differentiation plays a crucial role in
the restoration of injured muscle. Using the C2C12 mouse
myoblast cell line, we show the mechanism of which lipopoly-
saccharide (LPS) inhibits mouse myogenic differentiation.
Six days after induction of C2C12 cell differentiation, LPS
significantly decreased both multinucleated myotube forma-
tion and myosin heavy chain II expression in a dose depend-
ent manner. This inhibitory effect was partially abolished in
the presence of TAK 242, an inhibitor of toll like receptor
(TLR) 4. We further found that LPS increased myostatin
(myst) expression, a known negative regulator of myogenic
differentiation. This LPS induced myst expression was par-
tially alleviated by the coexistence of TAK 242. Our results
suggest that LPS inhibits mouse myogenic differentiation by
increasing myst expression via a LPS TLR4 inflammation
pathway. TLR 4 is therefore a potential target for the pre-
vention of sepsis induced cachexia.
1-SO-32 Functional analyses ofTMEM
16A channel in portal vein smooth
muscle cells of portal hypertensive mice
Nami Furukawa, Hisao Yamamura, Rubii Kondo,
Yoshiaki Suzuki, Yuji Imaizumi
Dept. Mol. Cell. Pharmacol., Grad. Sch. Pharmaceut. Sci, Nagoya City Univ.
Portal hypertension is a typical symptom of hepatic cirrhosis,
but its pathological mechanism remains unclear. Recently,
TMEM16A coding protein has been identified as a Ca2+ ac-
tivated Cl (ClCa) channel in portal vein smooth muscle cells
(PVSMCs). In this study, the expression of TMEM16A in
PVSMCs was analyzed using two experimental animal mod-
els of portal hypertension ; bile duct ligation (BDL) mice as a
hepatic cirrhosis induced portal hypertensive model and par-
tial portal vein ligation (PPVL) mice as an idiopathic portal
hypertensive model. The expression of TMEM16A mRNA
was downregulated to approximately 50% in BDL PVSMCs
compared with sham PVSMCs. In contrast, that in PPVL
PVSMCs was almost same as that in sham PVSMCs. Whole
cell ClCa currents were recorded in freshly isolated
PVSMCs, using the recoding pipette solution of pCa 6.0. Depo-
larization stimulus elicited an outward current followed by a
characteristic inward ail current sensitive to niflumic acid, a
blocker of ClCa, in sham PVSMCs. The ClCa current density
in BDL PVSMCs was significantly reduced but not in PPVL
PVSMCs. This downregulation of TMEM16A function may
be included in the pathological mechanism underlying portal
hypertension due to hepatic cirrhosis.43
1-SO-33 Effects of trihexyphenidyl on
contraction in rat isolated skeletal
muscle
Ayaka Ootsuki 1, Shigeto Suzuki 2, Kageyoshi Ono 2,
Shigeki Kiuchi 2, Takashi Uezono 1, Junichi Kurihara 1
1 Lab. Med. Pharmacol., Fac. Pharma Sci. Teikyo Univ., 2 Lab. Mol. Physiol.
Pharmacol., Fac. Pharma Sci. Teikyo Univ.
Trihexyphenidyl (THP), an anticholinergic drug against
Parkinson’s disease, is contraindicated in patients with myas-
thenia gravis. However, its rationale has not been clearly ad-
dressed. Here, we examined possible mechanism for THP in
suppressing skeletal muscle contraction in isolated rat dia-
phragm. Effects of THP on twitch, induced by 0.2 Hz direct
electrical stimulation, and on contraction, evoked by high K+
solution or caffeine, were compared with those of nicardipine
(NIC) and dantrolene (DAN). THP, NIC and DAN inhibited
twitch with IC50 values of 25 μM, 19 μM and 5.3 μM, respec-
tively. K+(54 mM) induced contraction was reduced to 44%
and 35% of control, by respectively THP (30 μM) and DAN (3
μM), concentrations being almost close to the IC50 for the
twitch inhibition. NIC reduced K+(54 mM) induced contrac-
tion to 55% at much lower concentration (1 μM) than that for
the twitch inhibition. DAN (100 μM), but not THP (100 μM) or
NIC (100 μM), suppressed caffeine induced contraction to
65%, showing that THP and NIC do not affect Ca2+ induced
Ca2+ release. These results suggest that THP at relatively
high concentration disturbs interaction between L type Ca2+
channel and type 1 ryanodine receptor.
1-SO-35 Analysis on mechanisms
underlying promotion of neuronal
differentiation by hydrophilic amino acid
ergothioneine
Takahiro Ishimoto, Noritaka Nakamichi,
Yusuke Masuo, Yukio Kato
Fac. Pharm., Kanazawa Univ.
Food derived antioxidant ergothioneine (ERGO) is highly dis-
tributed to the brain after oral ingestion although it is hydro-
philic amino acid, and promotes neuronal differentiation with
concomitant up regulation of the bHLH transcription factor
Math1 in cultured neural stem cells (NSCs). However, intra-
cellular mechanisms underlying the promotion have been
minimally clarified. Identification of the mechanisms may
lead to find a novel target for promotion of neurogenesis,
which can be controlled by oral ingestion of hydrophilic com-
pounds. In the present study, we focused on possible involve-
ment of neurotrophins, which promote neurogenesis by regu-
lating expression of Math1, and amino acids sensor mTORC1.
Exposure of cultured NSCs to ERGO significantly increased
mRNA and protein expression of neurotrophin5 (NT5), fol-
lowed by induction of Math1 and subsequent increase in the
number of neuronal marker βIII tubulin positive cells. On the
other hand, an inhibitor of TrkB, which is a receptor for NT
5, or mTORC1 significantly suppressed the increase in βIII
tubulin positive cells by ERGO. These results suggest that
ERGO may promote neuronal differentiation at least partially
via activation of mTORC1 and NT5/TrkB signaling in NSCs.S141-SO-34 Mechanism for the
suppression of insulin secretion by type I
diacylglycerol kinase dysfunction in type
2 diabetes
Toshiaki Sawatani, Yukiko Kaneko,
Tomohisa Ishikawa
Grad. Sch. Integr. Pharm. Nutr. Sci., Univ. Shizuoka
We have previously shown that type I diacylglycerol kinase
(DGK), DGKα and γ, are highly expressed in β cells and the
accumulation of diacylglycerol (DAG) resulting from dys-
function of these DGKs suppresses insulin secretion in a
PKC independent manner. In the present study, we investi-
gated the contribution of voltage dependent Ca2+ channel
(VDCC) activity to the suppression of insulin secretion by
type I DGK dysfunction in the β cell line MIN6B. We also ex-
amined the expression of type I DGKs in pancreatic islets
from high fat diet (HFD) fed NSY mice which is a model of
type 2 diabetes. VDCC activity was measured by patch clamp
technique, and the expression of type I DGKs was detected by
real time RT PCR. R59949, a type I DGK inhibitor, and DiC
8, a membrane permeable DAG analog, reduced VDCC cur-
rents in MIN6B cells, suggesting that DAG accumulation in-
duced by inhibiting type I DGKs suppresses VDCC. We also
found that the expression of DGKα and γ in the islets from
HFD fed NSY mice was significantly lower than in those
from normal diet fed ICR mice. These results suggest that
DAG accumulation resulting from type I DGK dysfunction in-
duces insulin secretory defects by inhibiting VDCC in β cells
in type 2 diabetes.
1-SO-36 Roles of macrophage derived
HMGB1 in a substance P induced
interstitial cystitis/bladder pain
syndrome mouse model
Mariko Maeda 1, Yuhei Irie 1,2, Maho Tsubota 1,
Lisa Kubo 1, Fumiko Sekiguchi 1, Hiroyasu Ishikura 2,
Masahiro Nishibori 3, Atsufumi Kawabata 1
1 Lab. Pharmacol. Pathophysiol., Fac. Pharm., Kindai Univ., 2Div. Emerg. Critical
Care Med., Fukuoka Univ. Hosp., 3Dept. Pharmacol., Okayama Univ. Grad. Sch.
Med.
Nuclear high mobility group box 1 (HMGB1), when acetylated
by histone acetyltransferases (HATs) and secreted, promotes
inflammation via multiple targets including the receptor for
advanced glycation end products (RAGE), CXCR4 and TLR4.
Here we created a model of interstitial cystitis (IC)/bladder
pain syndrome (BPS) by intravesical injection of substance P
(SP) and analyzed the role of HMGB1 in the pathogenesis. In-
travesical SP caused slight bladder swelling and clear referred
hyperalgesia accompanying moderate bladder pain like behav-
ior 24 h after the injection, the latter prevented and reversed
by the anti HMGB1 neutralizing antibody or soluble thrombo-
modulin, known to delete HMGB1. Low molecular weight hepa-
rin, known to inhibit RAGEs or AMD3100, a CXCR4 antagonist,
but not LPS RS, a TLR4 antagonist, suppressed the SP evoked
referred hyperalgesia. CBP, a HAT member, but not HMGB1,
was upregulated in the bladder after SP treatment. Ethyl pyru-
vate that inhibits HMGB1 release from macrophages and mino-
cycline, a macrophage/microglia inhibitor, prevented the SP
induced referred hyperalgesia. Thus, macrophage derived
HMGB1 appears to play a role in the bladder pain via RAGE or
CXCR4 in the SP induced IC/BPS mouse model.4
1-SO-37 Pharmacological profiling
based on the changes in the
internalization induced by several μ
opioid receptor agonists
Takamichi Arima 1, Tomoyuki Takahashi 1,
Hirotsugu Kuwata 1, Mio Sekiguchi 1, Airi Mizukami 1,
Yusuke Hamada 1, Kanako Miyano 2, Michiko Narita 1,
Naoko Kuzumaki 1, Yasuhito Uezono 2, Minoru Narita 1,3
1Dept. Pharmacol., Hoshi Univ., 2Div. Cancer Pathophysiol., NCCRI, 3 L StaR,
Hoshi Univ.
“Ligand biased efficacy” provides new opinions for differ-
ences among ligands that act at the same receptor. However,
pharmacological differences depending on ligand biased sig-
naling among several kind of μ opioid receptor (MOR) ago-
nists have not yet been to be fully elucidated. In the present
study, we investigated whether pharmacological profiles of
MOR agonist induced internalization could be different by
activating ligand biased signaling of MORs. The treatment
with MOR agonists, such as morphine, tramadol and M1, to
the HEK293 cell over expressing Halo fused MORs did not
show the internalization of MORs, whereas other MOR ago-
nists including oxycodone, fentanyl and methadone dramati-
cally induced MOR internalization. Interestingly, a G pro-
tein biased MOR ligand, TRV130 suppressed the fentanyl in-
duced internalization of MORs. These results suggest that
each ligand acting at MORs can differently activate its signal-
ing through MORs. Especially, it is noteworthy that TRV130
may suppress the fentanyl induced β arrestin related signal-
ing pathway to the G protein related signaling pathway
based on MOR ligand biased efficacy.
1-SO-39 Anti opioid NMDA receptor
mediated mechanisms underlying the
lack of morphine analgesia in
intermittent cold stress induced
fibromyalgia like model mice
Takehiro Mukae, Hiroshi Ueda
Dept. Pharmacol., Nagasaki Univ. Sch. of Biomedical Sci.
One of pharmacotherapeutic characteristics of fibromyalgia
in clinic is the lack of morphine analgesia. We have developed
an experimental fibromyalgia model in mice, which had been
given intermittent cold stress/ICS (Mol Pain, 2008). As seen
in fibromyalgia patients, these mice show similar pharmaco-
therapeutic characteristics such as lack of therapeutic ac-
tions of morphine (Neurosci Lett, 2010 ; Mol Pain 2011).
Based on the assumptions that excess stress may drive endo-
genous opioid systems, and NMDA receptor subunit NR2A
plays a crucial role in the development of morphine analgesic
tolerance (J of Neurosci, 2003), we speculated that opioid tol-
erance might be caused by the actions of endogenous opioids
in ICS model mice. In the present study we found the lack of
morphine analgesia in the thermal paw withdrawal nocicep-
tion tests was completely reversed in NR2A knockout (KO)
mice. Similarly various NMDA antagonists significantly re-
versed the lack of morphine analgesia. The present study
suggests that NMDA antagonists efficiently cure opioid resis-
tance against chronic stress induced generalized pain syn-
drome.S11-SO-38 Tacrolimus inhibition of itch
behavior in atopic dermatitis model
mice may be mediated by suppressing
chloroquine sensitive neurons
Shota Imahori, Masanori Fujii, Masaru Sugie,
Susumu Ohya
Dept. Pharmacol., Kyoto Pharm. Univ.
Tacrolimus ointment reduces itch in the treatment of atopic
dermatitis (AD) ; however, the underlying mechanisms are
not fully understood. In this study, using a diet induced AD
mouse model, we examined the antipruritic mechanism of
tacrolimus. After induction of AD symptoms in mice,
tacrolimus ointment was applied once daily for 7 days. Topi-
cal tacrolimus strongly inhibited itch related scratching,
concomitant with a decrease in cutaneous nerve firing, even
when skin barrier dysfunction, skin inflammation, and epi-
dermal nerve sprouting were not significantly ameliorated.
Tacrolimus treated mice also exhibited reduced scratching
in response to several pruritogens, such as histamine,
SLIGRL NH2 and chloroquine (CQ), but showed a normal
pain response. Primary dorsal root ganglion cells from
tacrolimus treated mice showed significantly lower Ca2+ re-
sponses to CQ, while histamine or SLIGRL NH2 induced
Ca2+ responses were not affected. As recently reported, CQ
sensitive neurons can respond to diverse pruritogens and
play a specific role in mediating itch (Han L et al , Nat Neuro-
sci , 2013). Thus, it is possible that topical tacrolimus sup-
presses CQ sensitive neurons and consequently reduces itch
behavior.
1-SO-40 Involvement of ERK signaling
in the medial prefrontal cortex on the
enhancement of neuropathic pain
induced by early life stress
Takashi Nishinaka, Kazuo Nakamoto,
Shogo Tokuyama
Dept. Clinic. Pharm., Fac. Pharmaceut. Sci., Kobe Gakuin Univ.
The medial prefrontal cortex (mPFC) is involved in the vul-
nerability to stress as well as pain regulation. While we pre-
viously demonstrated that early life stress enhances nerve
injury induced hyperalgesia in adult mice, the molecular
mechanism by which early life stress enhances neuropathic
pain remains unknown. In the present study, we examined
the effect of early life stress on extracellular signal regu-
lated kinase (ERK) signaling after partial sciatic nerve liga-
tion (PSL). Early life stress was induced by maternal separa-
tion combined with social isolation (MSSI). PSL was per-
formed at 9 weeks of age, and p ERK (phosphorylated form)
expression was measured using immunohistochemistry one
week after nerve injury. The NMDA receptor subunits, Grin
2a and Grin2b , mRNA levels were measured by quantitative
real time polymerase chain reaction analysis. MSSI in-
creased p ERK expression in the mPFC of female but not
male mice. MSSI did not affect the Grin2a and Grin2b levels
in either male or female mice. However, the increased Grin2
b/Grin2a ratio was observed in MSSI female mice. Our re-
sults suggest that MSSI enhances neuropathic pain mediated
by activation of ERK signaling in the mPFC of female mice.45
1-SO-41 Involvement of the striatal
substance P nervous system in
regulation of nociceptive transmission
Ryo Fukushige 1, Kohei Watanabe 2, Yuki Kishida 2,
Yoki Nakamura 3, Norimitsu Morioka 1,
Yoshihiro Nakata 1
1Dept. Pharmacol., Hiroshima Univ. Grad. Sch. Biomed. Health Sci., 2Dept.
Pharmacol., Hiroshima Univ. Fac. Pharmaceutical. Sci., 3 Cellular Pathobiology
Section, Integrative Neuroscience Research Branch, NIDA IRP, NIH
It is reported that about 80% of Parkinson’s disease (PD) pa-
tients have nociceptive disorders which are associated with
lesion of the central nervous system. However, the mecha-
nism these responses are not as yet elaborated. In the current
study, nociceptive modulation between substance P (SP) and
dopamine (DA) nervous system in the striatum was examined
by using hemi parkinsonian (hemi PD) model rats with for-
malin induced pain.Hemi parkinsonian model rats were pre-
pared by injection of 6 hydroxydopamine (6 OHDA, 10 μg/
mL in saline) into right striatum. The number of nociceptive
behaviors such as lifting, licking, and hind paw biting was
measured for each 5 min during 120 min post formalin (1%,
100 μL) injection. Injection of 6 OHDA into unilateral stria-
tum induced a lesion of the striatal dopaminergic neurons.
Formalin induced nociceptive responses of hemi PD rats
were increased compared to controls. Continuous infusion of
SP (0.4μg/mL) into the striatum by reverse microdialysis at-
tenuated formalin induced nociceptive responses of both con-
trol and hemi PD rats. These results suggest that DA SP
nervous system in the striatum have a crucial role in nocicep-
tive modulation.
1-SO-43 Artificial sensory nerve
activation aggravates tumor growth
associated with angiogenesiss
Takashige Kondo 1, Yusuke Hamada 1, Yukari Suda 1,
Kana Morita 1, Tomoya Koike 1, Hiroki Narita 1,
Michiko Narita 1, Naoko Kuzumaki 1, Hideki Tamura 2,
Akihiro Yamanaka 3, Minoru Narita 1,2
1Dept. Pharmacol., Hoshi Univ., 2 L StaR, Hoshi Univ., 3Dept. Neurosci. II, RIEM
In the present study, to investigate whether regulation of sen-
sory nerves system could affect the tumor growth and tu-
mor associated angiogenesis, we produced either a partial
sciatic nerve ligation or sensory nerve denervation model us-
ing male C57BL/6J mice. Seven days after the operation, Le-
wis lung carcinoma (LLC) cells were implanted into the oper-
ated site of mice. Under these conditions, tumor growth was
significantly increased by sciatic nerve ligation, whereas it
was significantly suppressed by sensory nerve denervation.
To artificially activate the sensory nerve, AAV6 hSyn hM3
Dq mCherry (AAV hM3Dq) was injected into the sensory
nerve. Two weeks after injection, we implanted LLC cells
into the operated site. Consequently, a hM3Dq specific
ligand, clozapine N oxide (CNO) (3 mg/kg i.p.) was treated to
AAV hM3Dq injected mice 3 times a day for two weeks.
Two weeks after implantation, tumor growth was dramati-
cally aggravated in the AAV hM3Dq injected mice treated
with CNO. Furthermore, angiogenesis in AAV hM3Dq in-
jected mice was facilitated by activation of sensory nerve by
treatment with CNO. These findings suggest that pain associ-
ated with sensory nerve activation may facilitate tumor asso-
ciated angiogenesis and tumor growth.S141-SO-42 Pharmacological
characterization of sophoraflavanone G
and 6 prenylnaringenin, novelT type
Ca 2+ channel blockers: distinct
electrophysiological properties and anti
hyperalgesic activity in mice
Sumire Ono 1, Sakura Yamaoka 1, Fumiko Sekiguchi 1,
Maki Ichii 1, Tomoyo Fujita 1, Takahiro Deguchi 2,
Maho Tsubota 1, Hiroyuki Nishikawa 1,
Shigeru Yoshida 3, Kazuya Murata 2, Hideaki Matsuda 2,
Naoki Toyooka 4, Tsuyako Ohkubo 5,
Atsufumi Kawabata 1
1 Lab. Pharmacol. Pathophysiol., Fac. Pharm., Kindai Univ., 2 Lab. Natural Drug
Resources, Fac. Pharm. Kinki Univ., 3Dep. Life Sci., Kinki Univ. Fac. Sci.
Engineer., 4Grad. Sch. Sci. Technol., Univ., 5Dep. Physiol. Sci. Mol. Biol., Fukuoka
Dent. Coll.
We have purified and identified sophoraflavanone G (SG) from SOPHORAE RADIX (SR) extract,
as a T type Ca2+ channel (T channel) blocker. We thus evaluated electrophysiological properties
and analgesic activity of SG and its analog, 6 prenylnaringenin (6 PNG), in mice. SG and 6 PNG
suppressed T channel currents in HEK293 cells transfected with Cav3.1 or Cav3.2, the IC50 being
around 1 μM. In Cav3.2 HEK293 cells, SG positively shifted the activation curve, and 6 PNG nega-
tively shifted the steady state inactivation curve. SG and 6 PNG also suppressed high voltage ac-
tivated Ca2+ channel currents in differentiated NG108 15 cells at relatively high concentrations,
but did not relax the endothelium removed rat aortic rings that are abundant in L type Ca2+ chan-
nels. In mice, intraplantar (i.pl.) and/or i.p. injection of SG or 6 PNG depressed mechanical hyper-
algesia induced by i.pl. NaHS, known to enhance Cav3.2 activity, and also suppressed neuropathic
hyperalgesia induced by partial sciatic nerve ligation or i.p. administration of oxaliplatin. We thus
suggest that SG and 6 PNG are available as therapeutic agents for neuropathic pain.
1-SO-44 Effect of duloxetine on the
tactile hypersensitivity caused by social
defeat stress
Yuuka Kitao, Kazuhiko Kume, Masahiro Ohsawa
Dpt. Neuropharm, Grad. Sch. Pharmaceu. Sci, Nagoya City University
Pain is a sensory and emotional experience that widely vary
depending on the mental status. Since the interaction be-
tween sensory perception and emotion are not fully under-
stood, this study was then aimed to investigate the influence
of psychological stress on the tactile sensitivity using chronic
social defeat stress (SDS) model. C57Bl/6 mice were sub-
jected to SDS over 5 or 10 days. The mechanical thresholds
evaluated by von Frey test were decreased in 5 and 10 days
SDS. The duration of social interaction was decreased in 10
days, but not 5 days, SDS group. The decreased mechanical
threshold in 5 days SDS group was dose dependently in-
creased by systemic treatment with duloxetine, a serotonin
and noradrenalin reuptake inhibitor. Moreover, bilateral mi-
croinjection of noradrenalin (NA) into the anterior cingulate
cortex (ACC) increased the lowered mechanical threshold in
5 days SDS group. The expression of tyrosine hydroxylase
was attenuated in the ACC of 5 days SDS group. This study
indicates that SDS induces tactile hypersensitivity through
the attenuation of NA neurons in the ACC. Duloxetine might
be an effective curative to treat the tactile hypersensitivity
caused by SDS.6
1-SO-45 The subcellular dynamics of
GPR3 is associated with local activation
of PKA in cerebellar granular neurons
Tatsuhiro Miyagi, Shigeru Tanaka, Izumi Hide,
Toshihiko Shirafuji, Norio Sakai
Dept. Mol and pharmacol Neurosci., Hiroshima Univ. Grad Sch. Biomed and
Health Sci.
G protein coupled receptor 3 (GPR3) is a type of the GPR
that constitutively activates adenylate cyclase and highly ex-
pressed in neurons. We have reported that the expression of
GPR3 in cerebellar granular neurons (CGNs) enhances neu-
rite outgrowth and survival. However, physiological function
of GPR3 has been fully understood. To address this issue, we
first determined the local dynamics of GPR3 in CGNs using
fluorescent tagged GPR3 and time lapse microscopy. Inter-
estingly, the fluorescent GPR3 puncta were transported
along the neurite mainly toward the neurite tips. Moreover,
the anterograde movements of the GPR3 puncta in the neu-
rite were significantly inhibited by actin or microtubule po-
lymerization inhibitors and were also disturbed by the
Myosin II inhibitor blebbistatin. We further investigated if lo-
cal GPR3 dynamics is associated with local activation of PKA
using FRET sensor AKAR3 EV. The PKA activity at the
neurite tips was significantly decreased when endogenous
GPR3 expression was down regulated by the GPR3 siRNA,
and was also inhibited by the administration of blebbistatin.
These results suggested that local GPR3 dynamics affects lo-
cal PKA activation, thereby potentially modulate neuronal
functions.
1-SO-47 The disruption of iron (II)
homeostasis inVPS35 knockdown cells
Yasuhiro Uchida 1, Masatoshi Inden 1, Yuki Naka 1,
Hisaka Kurita 1, Tasuku Hirayama 2,
Hideko Nagasawa 2, Isao Hozumi 1
1 Lab. Med. Therap. Mol. Therap., Gifu Pharm. Univ., 2 Lab. Pharm. Med. Chem.,
Gifu Pharm. Univ.
Dysfunction of vacuolar protein sorting 35 (VPS35) is associ-
ated with the pathogenesis of Parkinson’s disease (PD). VPS
35, a component of the retromer complex, mediates the retro-
grade transport of cargo from the endosome to the trans
Golgi network. Numerous transmembrane proteins/recep-
tors have been identified as retromer cargos, including mam-
malian iron transporter DMT1. Metal imbalance, especially
in iron replete has been reported to play a significant role for
the degeneration of dopaminergic neurons in the pathogene-
sis. Here we examined whether VPS35 deficiency leads to
dysregulation and mislocation of iron (II). Furthermore, in or-
der to visualize labile iron (II) in living cells we used novel
iron (II) specific probes, RhoNox 1 and HMRhoNox M. The
results indicated that VPS35 deficiency in SH SY5Y cells
caused iron (II) accumulation in the lysosomal structures,
while the signals of iron (II) in the Golgi apparatus were de-
creased by VPS35 deficiency. It also showed that mitochon-
drial oxidative stress was significantly enhanced in VPS35
depleted cells. These findings indicate that VPS35 deficiency
induces iron (II) homeostasis abnormalities and plays an im-
portant role in the developmental process of PD.S11-SO-46 The effect of retinoid X
receptor agonists on estradiol
biosynthesis and neuroprotection
Hikaru Sakurai, Yasuhiro Ishihara, Atsuhiko Ishida,
Takeshi Yamazaki
Lab. Mol Brain Sci, Grad. Sch. Integ. Arts Sci, Hiroshima univ.
[Purpose] Upregulation of neurosteroids levels is expected to
be novel neuroprotective strategy to improve prognosis of
stroke. It is reported that the promotor region of estradiol
synthesizing enzyme, cytochrome P450 aromatase (P450
arom) has a bind domain against retinoid X receptor (RXR).
Therefore, we examined the effects of RXR agonists on estra-
diol biosynthesis and neuroprotection.
[Method] The rat hippocampal slices were treated with RXR
agonist bexarotene, following by oxygen glucose deprivation
(OGD)/reoxygenation. The mRNA expression, estradiol lev-
els and cell viability were evaluated.
[Result and discussion] When Hippocampal slices were
treated with 1 μM bexarotene for 6h, the mRNA levels of P
450arom and estradiol contents in the slice significantly in-
creased. OGD/reoxygenation induced neuronal cell death es-
pecially in CA1 region of hippocampal slices, and impor-
tantly, treatment with bexarotene significantly attenuated
cell death induced by OGD/reoxygenation. Pretreatment
with a P450arom inhibitor, letrozol canceled neuroprotection
induced by bexarotene. These results suggest that bexaro-
tene has neuroprotective effects against cellular injury in-
duced by OGD/reoxygenation via elevating estradiol biosyn-
thesis.
1-SO-48 The effect of RS9, a novel Nrf
2 activator, on light induced retinal
degeneration
Yuki Inoue 1, Ryota Nagano 1, Yasuhiro Noda 1,
Yoshiki Kuse 1, Kazuhiro Tsuruma 1,
Masamitsu Shimazawa 1, Yasuhiro Nakagami 2,
Hideaki Hara 1
1Mol. Pharmacol., Dept. Biofunct. Eval., Gifu Pharmaceut. Univ., 2Daiichi Sankyo
Co., Ltd
Recent evidence has suggested that nuclear factor erythroid
2 related factor 2 (Nrf2) has protective effects on neuronal
cell via suppressing oxidative stress. The purpose of this
study was to investigate whether RS9, a novel Nrf2 activator,
attenuated light induced retinal damage. We used 661W
cells, a transformed mouse cone cell line, to evaluate the Nrf
2 activation under RS9 treatment by RT PCR. Moreover, we
confirmed Nrf2 activation after light irradiation and the ef-
fect of RS9 against light irradiation induced cell death. Reti-
nal damage was induced by exposure to light. RS9 was in-
jected intravitreally 6 h before light exposure. Electroreti-
nogram (ERG) and histological analyses were performed. To
investigate Nrf2 related factor after exposure to light, we
performed western blot.In 661W cells, Ho 1, Nqo 1, and Gclm
were increased by addition of RS9. After light exposure, Nrf2
was internalized nuclear. RS9 decreased light induced cell
death in a dose dependent manner in vitro. In vivo, RS9 was
attenuated the decreases of a and b wave recorded by ERG
and the thinning of outer nuclear layer. HO 1 was increased
24 h after light exposure in the retina.These data indicate
that RS9 may have a therapeutic potential in light induced
retinal damage.47
1-SO-49 The passive regulation of
actin polymerization by external forces
at the cell leading edge
Kazuma Koseki, Naoki Watanabe
Dept. Pharmacol., Kyoto Univ. Sch. Med.
A major part of the mechanism by which cells sense physical
forces is not well known because accurate observation under
stress of physical force is difficult. Upon exposure to me-
chanical forces, cells change the morphology, the direction of
migration, proliferation and differentiation. Actin filaments
are also reorganized dynamically by mechanical forces. How-
ever it is unclear when, where and how physical forces are
transduced to the reorganization of actin filaments. Here we
show that the actin polymerization at the tip of lamellipodia
was immediately increased by indirect stretch using newly
developed method which can visualize the fluorescent single
molecules through a thin layer of PDMS (polydimethylsilox-
ane) silicone rubber. Then lamellipodia protruded over the
decrease of actin retrograde flow speed. Moreover, pharma-
cological inhibition of the retrograde flow inhibited actin po-
lymerization at the tip of lamellipodia. These results suggest
that actin polymerization is passively regulated by external
forces at the cell leading edge. Our study will lead to the elu-
cidation of the physiological mechanism which underlies the
invasion of cancer cells and the migration of neurons.
1-SO-51 Deficiency in the gene
encoding solute carrier OCTN1
attenuates effect ofthe GABA antagonist
pentylenetetrazole
Misa Nishiyama, Noritaka Nakamichi, Yusuke Masuo,
Yukio Kato
Fac. Pharm., Kanazawa Univ.
Carnitine/organic cation transporter OCTN1/SLC22A4 is
functionally expressed in ubiquitous organs including brain,
and transports various organic cations and zwitterions in-
cluding the hydrophilic amino acid ergothioneine. However,
pharmacological role of OCTN1 has been minimally clarified.
In the present study, we focused on relationship of OCTN1
with activity of drugs acting on the inhibitory amino acid
transmitter GABA system. The convulsant agent pentyle-
netetrazole (PTZ), a GABA receptor antagonist, was adminis-
trated in wild type (WT) and ocnt1 gene knockout mice (octn
1 / ). octn1 / showed lower seizure score and higher survival
rate compared to WT, suggesting that inhibition of OCTN1
may ameliorate symptoms of epilepsy model. Concentration
of PTZ in plasma, brain and brain interstitial fluid in octn1 /
was almost the same as that in WT. Next, the hypnotic agent
pentobarbital, a GABA receptor agonist, was administrated
in WT and octn1 / . However, obvious difference in sleep la-
tency and sleeping time was not observed in the two strains.
These results suggest that OCTN1 may attenuate effect of
PTZ via a different mechanism from modulation of pharma-
cokinetics of PTZ or GABA receptor function.S11-SO-50 Molecular tagging to G
protein coupled receptors using CRISPR/
CAS9 mediated genome editing
Mamoru Miyazaki, Taka aki Koshimizu
Div. Mol. Pharmacol., Jichi Med. Univ.
G protein coupled receptors (GPCRs) comprise a family of
signaling proteins that play a critical role in normal and dis-
ease states. Detection and functional understanding of mul-
timeric GPCR complex in vivo settings is postulated, but has
been frequently hampered because of a lack of specific and
efficient anti receptor antibody. To overcome a difficulty in
producing a specific antibody against GPCR, we introduced a
known peptide antigen sequence to a receptor carboxyl ter-
minus using CRISPR/CAS9 mediated genome editing tech-
nology. Specifically, genomic sequence of mouse V1b recep-
tor carboxyl terminus was targeted by introducing dual ex-
pression vector for guide RNA and humanized Cas9 in mouse
zygotes. Human influenza hemagglutinin (HA) tag did not in-
terfere with the receptor function in terms of coupling with
Gq/11 mediated IP3 and Ca2+ pathways. Double strand DNA
breakage and repair in the presence of single strand donor
oligonucleotide DNA containing HA tag and stop codon se-
quence successfully introduced defined genome modification
into the V1b receptor. Our results suggest that molecular tag-
ging at a specific receptor site is efficient and can be system-
atically extended to other GPCR family members.
1-SO-52 The discovery and application
of in vivo imaging probe for
mitochondrial dysfunction
Shota Sasagawa 1, Yuhei Nishimura 1,2,3,4,5, Junko Koiwa 1,
Tsuyoshi Nomoto 6, Taichi Shintou 1,
Soichiro Murakami 1, Mizuki Yuge 1, Koki Kawaguchi 1,
Reiko Kawase 1, Takeshi Miyazaki 6, Toshio Tanaka 1,2,3,4,5
1Dept. Pharmacogenomics, Mie Univ. Grad. Sch. Med, 2Dept. Systems
Pharmacol., Mie Univ. Grad. Sch. Med., 3Mie Univ. Medical Zebrafish Research
C., 4Dept. Bioinfo., Mie Univ. Life Science Research C., 5Dept. Omics Med., Mie
Univ. Ind. Tech. Innov. Inst., 6 Corporate R＆D Headquarters, Canon Inc.
Mitochondrial dysfunction has been implicated in a variety of
drug toxicity and genetic disorders. Recently, zebrafish has a
powerful model organism for the study of mitochondrial biol-
ogy and diseases. However, there have been no fluorescent
probes that can be used for detection of mitochondrial mem-
brane potential in living zebrafish. In this study, we identi-
fied a novel cyanine dye called ZMJ214 that detects mitochon-
drial membrane potential in living zebrafish from 4 to 8 days
post fertilization and is administered by a brief immersion.
We were able to demonstrate that in vivo imaging of ze-
brafish stained with ZMJ214 differentiated known mitochon-
drial toxicants troglitazone and tolcapone from nontoxicants
pioglitazone and entacapone based on the fluorescent signal
of ZMJ214. The in vivo imaging of zebrafish stained with
ZMJ214 also revealed that knock down of slc25a12, a mito-
chondrial carrier protein associated with autism, dysregu-
lated mitochondrial membrane potential. These results sug-
gest that ZMJ214 can be a useful tool to identify chemicals
and genes that cause mitochondrial dysfunction in vivo.48
1-SO-53 Central Angiotensin II Induces
Frequent Urination through Brain
Angiotensin II ReceptorTypes 1 in the
Rat
Shogo Shimizu 1, Bunya Kawamoto 2,
Takahiro Shimizu 1, Youichirou Higashi 1,
Kumiko Nakamura 1, Takaaki Aratake 1,
Masaki Yamamoto 1, Motoaki Saito 1
1Dept of Pharmacology, Kochi Med Sch, Kochi Univ, 2Div of Urology, Sch of Med,
Tottori Univ
Introduction : We examined effects of centrally administered an-
giotensin II (Ang II) on micturition reflex in rats.
Material and Methods : Male Wistar rats weighing 360 410 g
were anesthetized with urethane (1.0 g/kg, i.p.), then performed
cystometry. Ang II (0.01, 0.02, and 0.07 nmol/rat, icv) was serially
administered. Effects of pretreatment with icv or iv adminis-
tered each Ang II (type 1 and type 2) receptor (AT1R and AT2R)
blocker on the Ang II induced responses were also evaluated.
Some rats to evaluate the activation of sympatho adrenomedul-
lary (SA) systems by performing bilateral adrenalectomy (ADX),
and measuring plasma noradrenaline (NA) and adrenaline (Ad)
concentrations.
Results : Central administration of Ang II significantly de-
creased intercontraction intervals (ICI) dose dependently with-
out an alteration of detrusor pressures or plasma NA and Ad
compared to the control group. Central administration of an AT1
R but not AT2R blocker inhibited the Ang II induced decrease of
ICI. ADX or peripheral administration of each AT1R and AT2R
blocker failed to affect the Ang II induced decrease of ICI.
Discussion : Central administration of Ang II induced the uri-
nary frequency through brain AT1Rs independent of SA system.
1-SO-55 Roles of a small GTP binding
protein Rap1 in EGF receptor mediated
extravillous trophoblast cells invasion
Misaki Okada 1, Mikihiro Yoshie 1, Kazuhiro Tamura 1,
Gen Ishikawa 2, Keiichi Isaka 3, Naoko Kuwabara 1,
Eiichi Tachikawa 1
1Dept. Endocrine＆ Neural Pharmacol., Tokyo Univ. Pharmacy＆ Life Sci., 2Div.
Reprod. Med., Perinatol.＆ Gynecol. Oncol., Nippon Med. Sch., 3Dept. OB/GYN.,
Tokyo Med. Univ.
Insufficient invasion of the extravillous trophoblasts (EVT)
into the uterine endometrium is reported to lead to preg-
nancy related complications, including pregnancy induced
hypertension and fetal growth restriction. Epidermal growth
factor (EGF) and heparin binding EGF like growth factor
(HB EGF) stimulate the invasion of EVT through binding
and activating its receptor EGFR. We examined the roles of
small GTP binding protein Rap1 in the EGFR mediated
EVT invasion. EGF or HB EGF activated Rap1 in human
EVT cell line (HTR8/SV neo). EGF or HB EGF induced in-
vasion was abrogated by siRNA mediated Rap1 knockdown.
Silencing of Rap1 expression inhibited EGF or HB EGF in-
duced phosphorylation of Src, AKT, ERK1/2 and p38MAPK.
Furthermore, Rap1 knockdown or enforced expression of a
Rap1 inhibitor, Rap1GAP significantly decreased EGFR pro-
tein level without affecting its mRNA expression. These re-
sults suggest that Rap1 may function as a mediator of EGFR
mediated signal transduction and a posttranscriptional modu-
lator of EGFR in EVT invasion.S11-SO-54 Mechanism underlying low
grade inflammation induced by allyl
isothiocyanate, a pungent ingredient of
wasabi in anesthetized rats:
involvement of transient receptor
potential A1 (TRPA1)
Shizuki Yamaura, Kimihito Tashima, Yuto Watanabe,
Shota Takano, Syunji Horie
Lab. Pharmacol., Fac. Pharm. Sci., Josai International Univ.
The excess intake of wasabi has been implicated as a cause of
gastric mucosal injury. We studied low grade inflammation
induced by allyl isothiocyanate (AITC) via increases of gas-
tric mucosal blood flow (GMBF) and vascular permeability in
anesthetized rats. Stomachs of male SD rats were mounted on
ex vivo chambers under urethane anesthesia. GMBF (a laser
Doppler flowmeter) and vascular permeability (extravasated
pontamine sky blue) were measured simultaneously before
and after exposure to AITC. Mucosal application of AITC in-
duced an increase of GMBF and vascular permeability. Al-
though no lesion was visible in mucosa in response to AITC,
AITC increased GMBF in a concentration dependent man-
ner, which was markedly inhibited by TRPA1 blocker A
967079. But the vascular permeability was hardly affected by
A 967079. It is suggested that AITC directly stimulates
TRPA1 to increase GMBF, whereas increases vascular per-
meability via TRPA1 independent pathway. These events
are thought to lead to low grade inflammation in gastric mu-
cosa.
1-SO-56 Elucidation of mechanism in
cough hypersensitivity caused by
repeated treatment with moguisteine
Shota Sekino 1, Hiroko Ikeda 1, Yoshihiko Chiba 2,
Junzo Kamei 1
1Dept. Pathophysiol. Ther., Hoshi Univ. Sch. Pharm. Pharmaceut. Sci., 2Dept.
Physiol. Mol. Sci., Hoshi Univ. Sch. Pharm. Pharmceut. Sci
Moguisteine, a RARs antagonist, is recognized as a peripher-
ally acting antitussive drug. Although the mechanism is un-
clear, we observed that repeated treatment with moguisteine
increased the number of citric acid induced coughs. In this
study, we examined to clarify the mechanisms of repeated
moguisteine induced cough hypersensitivity. Repeated treat-
ment with moguisteine (3 mg/kg, i.p., once a day for 6 days)
significantly increased the citric acid and methacholine in-
duced coughs, but not capsaicin induced coughs. The cough
hypersensitivity induced by repeated treatment with mo-
guisteine was inhibited by terbutaline (3 mg/kg, s.c.), but not
dextromethorphan (3 mg/kg, i.p.) or moguisteine (30 mg/kg,
i.p.) by itself. Acetylcholine induced contraction of tracheal
smooth muscle was significantly enhanced in repeated mo-
guisteine treated mice as compared with vehicle treated
mice. On the other hands, acute treatment with moguisteine
did not affect acetylcholine induced trachea smooth muscle
contraction in naive mice. These results indicate that airway
hyperresponsiveness may play an important role in the cough
hypersensitivity induced by repeated treatment with mo-
guisteine.49
1-SO-57 Transient induction of
deafness by optogenesis targeting the
stria vascularis in the inner ear
Mitsuo Sato 1,2, Fumiaki Nin 1, Taiga Higuchi 1,
Satoru Uetsuka 1,3, Takamasa Yoshida 1,4, Katsumi Doi 2,
Hirohide Takebayashi 5, Kenji Tanaka 6,
Hiroshi Hibino 1
1Dept Mol Physiol, Niigata Univ Med Sch, 2Dept Otolaryngol, Grad Sch Med,
Kinki Univ, 3Dept Otolaryngol, Grad Sch Med, Osaka Univ, 4Dept Otolaryngol,
Grad Sch Med, Kyushu Univ, 5Dept Neurobiology and Anatomy, Niigata Univ
Med Sch, 6Dept Neuropsychiatry, Sch Med, Keio Univ
More than ten percent of world population currently suffers
from hearing loss, which is primarily caused by disorders in
the inner ear. Some cases that show reversibility at the early
stage become irreversible and finally result in intractable
hearing loss. To develop new drugs and therapeutic strate-
gies for the disease, creation of model animals that mimic re-
versible sensorineural hearing loss (SNHL) in human is cru-
cial. In the present study, we have accessed this issue by us-
ing optogenetics. There are three target tissues for SNHL in
the cochlea ; spiral ganglion neurons, hair cells and stria vas-
cularis. Of these, the stria vascularis maintains a highly po-
tential of +80~+120 mV, endocochlear potential (EP). The
loss of the EP induces deafness because it enhances the sensi-
tivity of the hair cells. Therefore, we have optogenetically
dysfunctioned the stria vascularis. We used a bigenic ap-
proach to obtain mice expressing channelrhodopsin 2 (ChR2),
a blue light gated, nonselective, cation channel (Tanaka KF,
et al : Cell Rep. 2012). Reversible hearing loss accompanied
by EP reduction arose from these mice by exposing their
cochlea to the light.
1-SO-59 Suppression of the
background K+ channel, K2P5.1 activity by
the pre mRNA splicing inhibition inT
cells
Kyoko Endo, Kazutaka Tagishi, Ayaka Shimizu,
Hiroaki Kito, Masanori Fujii, Susumu Ohya
Dept. Pharmacol., Kyoto Pharmaceutical Univ.
The background K+ channel, K2P5.1 plays an important role in
maintaining the resting membrane potential and regulation
of Ca2+ signaling in T cells. Our recent study showed K2P5.1 is
a possible therapeutic target for IBD (Nakakura et al. , 2015).
However, the selective and potential K2P5.1 blockers haven’t
been developed. We recently identified the novel splicing iso-
form of K2P5.1, K2P5.1B, lacking the N terminal region of the
full length K2P5.1A. Overexpression of K2P5.1B significantly
inhibited the K2P5.1 activity which is estimated as the alkaline
pH induced hyperpolarization by the prevention of the
plasma membrane trafficking of K2P5.1A (Endo et al. , 2015).
The pre mRNA splicing inhibition is expected as a novel
therapeutic strategy for cancer and autoimmune diseases. In
human leukemia K562 cells and murine CD4+ T cells, the
treatment with 1 μM pre mRNA splicing inhibitor, pladi-
enolide B (PB), upregulated K2P5.1B transcripts. Concomitant
with this result, the treatment with PB suppressed the K2P5.1
activity in both cells. These results suggest overexpression of
K2P5.1B by the pre mRNA splicing inhibition may provide a
novel therapeutic strategy for treating K2P5.1 related autoim-
mune and inflammatory diseases.S11-SO-58 Peripheral administration of
orexin rescues mice with LPS induced
endotoxin shock by acting through the
central nervous system
Yasuhiro Ogawa 1, Yoko Irukayama Tomobe 1,
Nobuyuki Murakoshi 2, Yu Hayashi 1, Mika Kanuka 1,
Miho Morita 1, Maiko Kiyama 1, Yui Ishikawa 1,
Naoto Hosokawa 1, Yuki Kawabe 1,
Masashi Yanagisawa 1
1WPI IIIS, Univ. Tsukuba, 2Dept. Cardiol., Univ. Tsukuba, Sch. Med.
Sepsis is a systemic inflammatory response to infection and is
the most common cause of death in intensive care units. Here,
we report that peripheral administration of the hypothalamic
neuropeptide orexin improves the survival in mice with
LPS induced endotoxin shock, a well studied septic shock
model. The effect is accompanied by a suppression of exces-
sive cytokine production and an increase of catecholamines
and corticosterone. We found that peripherally administered
orexin penetrates the blood brain barrier under endotoxin
shock, and that central administration of orexin also im-
proves the survival, suggesting orexin’s direct action in the
CNS. Orexin potentiates thermogenesis and cardiovascular
function by activating the brainstem raphe nuclei in LPS in-
jected mice. Pharmacogenetic experiments using the
DREADD technology demonstrate that serotonergic activity
in medullary raphe nuclei is critical for the thermogenesis by
orexin in LPS injected mice. These results provide evidence
that orexin’s multiple effects through the CNS can be used as
a novel therapeutic approach for septic shock.
1-SO-60 The therapeutic effect ofYM
58483 on collagen induced arthritis mice
Asuka Morizane, Maya Miyoshi, Shuang Liu,
Takeshi Kiyoi, Takatoshi Kuromitsu,
Minae Takahashi, Kazutaka Maeyama
Dept. Pharmacol., Ehime Univ. Sch. Med.
This study was undertaken to investigate whether YM
58483, an inhibitor of calcium release activated calcium chan-
nel (CRAC) has therapeutic effect rheumatoid arthritis (RA).
DBA/1J mice were sensitized using bovine collagen type II
(CII). The Ca2+ influx in splenocyts and synovial cells, the spe-
cific anti CII IgG in serum, and the inflammation of joints
were analyzed. YM 58483 had been continuously injected to
CIA mice using a subcutaneously implanted Alzet pump for 5
weeks.The increased Ca2+ influx of splenocytes and synovial
cells in CIA mice while comparing to those of control groups
were suppressed by YM 58483 treatment. The swelling rates
of feet, the specific anti CII IgG2a in serum, the released cy-
tokines (T cell category), and the numbers of T/B cells in
spleen and synovium were significantly suppressed by the
treatment of YM 58483. The clinical score of YM 58483
treated CIA mice appeared decrease tendency from the 5th
week but not in early period of post sensitization comparing
to that of CIA mice. Taken together, the regulation of Ca2+ en-
try through continuously subcutaneous injection of YM
58483 is beneficial in the treatment of RA.50
1-SO-61 ATF3 deficiency in
chondrocytes alleviates osteoarthritis
development in mice
Kakeru Ozaki 1, Takashi Iezaki 1, Kazuya Fukasawa 1,
Yuki Onishi 1, Yukio Yoneda 1, Katsuyuki Kaneda 1,
Shigetaka Kitajima 2, Eiichi Hinoi 1
1 lab. Mol. Pharmacol., Kanazawa Univ., 2Dept. Biochemical Genetics, Tokyo
Med＆Dent Univ.
In this study, we examined the possible involvement of ATF3
in the pathogenesis of degenerative joint disease as well as in
the regulation of chondrogenesis. ATF3 conditional knockout
mice were generated by breeding ATF3fl/fl mice and Col2a1
Cre mice, and were used to establish an osteoarthritis (OA)
model by surgically inducing knee joint instability. ATF3 ex-
pression was examined in the OA cartilage of mice. Primary
chondrocytes from wild type (WT) and Col2a1 Cre ; ATF3fl/fl
mice were stimulated with inflammatory cytokines, and the
expression of key genes was determined. Conditional deletion
of ATF3 in chondrocytes alleviated the development of OA in
an OA model with surgically induced knee joint instability.
ATF3 expression was markedly upregulated in the OA carti-
lage of mice. Inflammatory cytokines significantly upregu-
lated ATF3 expression in chondrocytes through the nuclear
factor κB (NF κB) pathway. In addition, ATF3 regulated cy-
tokine induced interleukin 6 expression in chondrocytes by
modulating the NF κB pathway. These results indicate that
the feed forward loop of inflammatory cytokines/NF κB/
ATF3 in chondrocytes may be a novel therapeutic target for
the treatment for OA.
1-SO-63 The effect of adrenoceptor
agonists and antagonists on the
automaticity of the guinea pig
pulmonary vein myocardium
Masahiko Irie 1, Shogo Hamaguchi 1, Naoki Hasegawa 1,
Sho Ichige 1, Soh Mochizuki 1, Mariko Shimobayashi 1,
Yayoi Tsuneoka 2, Iyuki Namekata 1, Hikaru Tanaka 1
1Dept. Pharmacol., Toho Univ. Fac. Pharm. Sci., 2 Lab. Pharmacol. Tokyo Univ. Sci.
Fac. Pharm. Sci.
Background : The pulmonary vein (PV) myocardium shows
spontaneous electrical activity, which probably plays a cru-
cial role in the generation of atrial fibrillation (AF). We ex-
amined the effect of adrenoceptor agonists and antagonists on
the automaticity of the PV myocardium.
Materials and methods : The activity of the guinea pig PV
tissue preparations were monitored by contractile force or
membrane potential measurement.
Results :Application of noradrenaline (NAd) induced repeti-
tive contraction or action potential firing. Methoxamine and
isoproterenol, agonists of α and β adrenoceptors, respec-
tively, also induced activity. The NAd induced activity was
inhibited by prazosin, a selective α1 adrenoceptor antagonist,
and atenolol, a selective β1 adrenoceptor antagonist. At thera-
peutic concentrations for AF, carvedilol, a dual antagonist of
the α1 and β adrenoceptors, markedly suppressed the NAd in-
duced activity, while the effect of bisoprolol, a selective β1
adrenoceptor antagonist, was moderate.
Concluions : NAd induced enhancement of automaticity in
the guinea pig PV myocardium is mediated by both α1 and β1
adrenoceptors. Dual blockade of these aderenoceptors may be
effective for suppressing PV automaticity and possibly AF.S151-SO-62 Antigen induced IL 10
production of in vitro proliferatedTr1
like cells
Masaya Matsuda 1, Shinya Fujii 2, Maki Kishima 2,
Yu Tanahashi 2, Ikue Kuroda 2, Rino Yuasa 2,
Takeshi Nabe 1
1 Lab. Immunopharmacol., Setsunan Univ. Fac. Pharm. Sci., 2Dept. Pharmacol.,
Kyoto Pharm. Univ.
In order to develop an antigen specific immunotherapy, IL
10 producing CD4+ T cells were induced in vitro by stimula-
tion of splenocytes of sensitized mice with an antigen ovalbu-
min (OVA). The induced IL 10 producing CD4+ T cells were
characterized, and whether the T cells are activated to pro-
duce IL 10 by the specific antigen was evaluated in in vitro
and in vivo. Most of the IL 10 producing CD4+ T cells were
negative for Foxp3, a transcription factor of naturally occur-
ring Treg cells, and positive for LAG 3, a surface marker of
inducible type Treg cells, Tr1 cells. The induced IL 10 pro-
ducing CD4+ T cells are capable to produce a large amount of
IL 10 in response to antigen challenge in the presence of anti-
gen presenting cells in vitro. When the induced IL 10 pro-
ducing CD4+ T cells were adoptively transferred to OVA
sensitized mice, and then intratracheally challenged with
OVA, IL 10 levels in the lung and serum were increased. Al-
lergic airway inflammation manifested by leukocyte infiltra-
tion into the lung was tended to be reduced by the cell trans-
fer. The induced IL 10 producing CD4+ T cells may be Tr1
cells. The induced Tr1 like cells could be useful for develop-
ment of antigen specific cellular immunotherapy for atopic
diseases.
1-SO-64 Comprehensive analysis of
macromolecular complexes of the
cardiac IKs channel using a transgenic
mouse.
Shun Fukuda 1, Masami Kodama 1, Shushi Nagamori 2,
Noriyoshi Isozumi 2, Miki Fujitsuka 1,
Yoshikatsu Kanai 2, Tetsushi Furukawa 1,
Junko Kurokawa 1
1Dept. Bio info. Pharmacol., Med. Res. Inst., Tokyo Med.＆ Dent. Univ., 2Div.
Mol. and Cell. Pharmacol., Dept. Pharmacol., Grad. Sch. of Med., Osaka Univ.
Cardiac repolarization process is determined by the slow com-
ponent of the delayed rectifier potassium (IKs) channel com-
posed of Ca2+ sensitive KCNQ1 and KCNE1. Although it has
been shown that the IKs channel is regulated by its macro-
molecular complex, the entire system has not been elucidated.
Thus, we here employed a transgenic (IKs TG) mouse overex-
pressing KCNQ1 KCNE1 fusion protein to identify IKs inter-
acting proteins comprehensively with proteomic analysis and
electrophysiological assay. Interacting proteins were sought
from IKs TG mouse ventricles by immunoprecipitation with a
goat anti KCNQ1 C terminus antibody and analyzed with
LC MS/MS. We identified 163 proteins as potential IKs binding
partners, in which the score ratio between IKs TG and wild
type mice was greater than 2. Pathway analysis using the IPA
software (Qiagen) revealed that the most significant biofunc-
tion in IKs binding partners was the “Calcium signaling”. Phar-
macological analysis in patch clamped TG ventricular myo-
cytes showed that I Ks was enhanced by inhibition of a calcium
signaling regulator in the macromolecular complex. These re-
sults suggest that Ca2+ sensitivity of the IKs channel may be
regulated by a macromolecular complex of the IKs channel.1
1-SO-65 Screening for anti obese
compounds from Seaweed.
Chika Natsume, Takashi Fujita
Mol. Toxicol. Lab., Ritsumeikan Univ.
Seaweeds are considered as part of a healthy diet, especially
in Japan. Seaweeds possess anti diabetic, antioxidant, anti
obesity, anti hyperlipidemia and anti inflammatory activi-
ties, while whether the action of these effects which com-
pound is not clear. For this, we designed screening system us-
ing PGC1 alfa activity and FoxOs transcriptional activity.
The fractions were made from Seaweed by two phase parti-
tion and column chromatography. We selected the dual lu-
ciferase reporter assay system for screening. We examined
whether these fractions regulate PGC1 alfa or FoxOs. Ex-
tracts were separated into 10 fractions. And furthermore, Fr
3 was dissociated 6 fractions. One of the constituents of Fr.3
had an inclination to activate PGC1 alfa. FoxOs activities of
all fraction from Fr3 were weaken than control. Several com-
ponents of Fr3 might work inhibitory for inulin signaling
through the mechanism of FOXOs activation. Best example
which leads to obesity in the use of chronic medication is in-
sulin. Therefore, components instead of insulin, and has an
anti obese activity and insulin like action, it was considered
to provide a new option for drug therapy.
1-SO-67 Mechanisms of attenuated
migration of neutrophils in
myelodysplastic syndromes
Meiwan Cao 1, Yayoi Shikama 1,2, Michiko Anzai 1,
Hideyoshi Noji 3, Hideo Kimura 4, Junko Kimura 1
1Dept. Pharmacol., Fukushima Med. Univ., 2 Center for Medical Education and
Career Development, Fukushima Med. Univ., 3Dept. Cardiol. Hematol., Fukushima
Med. Univ., 4Dept. Hematol. Kita Fukushima Medical Center
Neutrophils from myelodysplastic syndrome (MDS) patients
show functional defects resulting in high mortality due to in-
fections. However, the molecular basis remains unclear. We
found that MDS neutrophils overexpressed miR 34a and
miR 155, which impaired migration toward the chemoattrac-
tant, N Formylmethionyl leucyl phenylalanine (fMLP). To
clarify the effects of the increased microRNAs on Cdc42 and
Rac1, G proteins that regulate migration, miR 34a, miR 155
or control microRNA was introduced into neutrophil like dif-
ferentiated HL60 cells. Although neither microRNAs altered
Cdc42 protein level, miR 34a and miR 155 decreased an
fMLP induced active form of Cdc42 to 29% and 40% of that in
the control cells, respectively. Expression of Cdc42 activator
DOCK8 was decreased by miR 34a, while miR 155 reduced
the level of another activator FGD4. The knockdown of
DOCK8 and FGD4 inhibited Cdc42 activation and migration.
Rac1 level was decreased by miR 155 but not by miR 34a.
Moreover, Rac1 active form and migration were inhibited by
Rac1 siRNA. In MDS neutrophils, DOCK8, FGD4 and Rac1
were significantly reduced, which correlated with the im-
pairment of migration. Thus, the reduction of DOCK8 and
FGD4, as well as Rac1 caused impaired migration of neutro-
phils in MDS.S11-SO-66 Brazilian green propolis
water extract up regulates the early
expression level of HO 1 and accelerates
Nrf2 after UVA irradiation
Yuichi Saito 1, Kazuhiro Tsuruma 1, Kenji Ichihara 2,
Masamitsu Shimazawa 1, Hideaki Hara 1
1Mol. Pharmacol., Dept. Biofunct. Eval., Gifu Pharmaceut. Univ., 2Nagaragawa
Research Center, Api. Co., Ltd.
Exposure to ultraviolet A (UVA) irradiation is the major
cause of human skin aging. Suppression of UVA irradiation
induced skin fibroblast cell damage protects the skin against
aging. An oxidative stress response transcription factor nu-
clear factor (erythroid derived 2) related factor 2 (Nrf2) has
an important role as a cytoprotective system against oxida-
tive stress in the human skin and other organs.
In our previous study, we reported that the water extract of
propolis (WEP) and its major constituents protected immor-
talized human skin fibroblast cells (NB1 RGB) against UVA
irradiation induced cell death.
In this study, we demonstrated that WEP pretreatment up
regulated HO 1 expression level after UVA irradiation at
earlier time points than vehicle pretreatment did, and three
main constituents of WEP (3,4 di O caffeoylquinic acid, 3,5
di O caffeoylquinic acid, and chlorogenic acid) showed simi-
lar effects. Furthermore, WEP pretreatment also accelerated
Nrf2 nuclear translocation after UVA irradiation.
Our findings indicated that WEP acts as an early inducer of
HO 1 and rapid activator of Nrf2 to protect against UVA in-
duced oxidative stress.52
